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Research and Engineering at Rheem have been instrumental in developing the new 
concept of “advanced ordnance”...employing a broad and perceptive approach to 
the changing requirements in the ordnance field. Current and completed programs 
include the concept, analysis, development, testing and prototype manufacturing of 
guided missile warheads/fuzing/mine warfare systems/ practice bombs /antipersonnel 
weapons/ground handling equipment/target rockets. The application of “systems 
management” to ordnance requirements has yielded integrated ordnance products 
adapted to current military needs. 

Rheem, Downey, California, is a division of world-wide Rheem Manufacturing 


Company which operates 17 plants in the United States...and with its associated 


and licensed companies operates 18 plants in 12 countries abroad. These extensive 
facilities coupled with Rheem's years of ordnance production experience provide 
the capability for the quantity production of ordnance products and systems. 


Engineers: Join Rheem in challenging technical work. 








RHEEM MANUFACTURING COMPANY / aircrart DIVISION 


11711 woodruff avenue, downey 








A much needed product from a company you know and trust 





NOW you can order missile hydraulic 
pumps from HYDRO-AIRE 











SPECIFICATIONS: 


Flow Rate—1.2 gpm 
Pressure — 3000 psi 
Speed—9000 rpm 

Weight— 21 ounces 


) 
Hydro-Aire—a name you know and rely on for quality airborne controls — announces | | | i \| ‘ 
the development of a new lightweight high pressure positive displacement hydraulic : } y 
pump designed specifically for the missile industry. Pre-tested in Hydro-Aire’s devel- 
opment laboratory, this new pump has demonstrated high efficiency performance over 
a life span that exceeds known missile application requirements. The unit is ready 
for quantity production and can be easily adapted to your particular specifications. 


Producing Controls for Every Basic Airborne System 





SARGENT 





With 38 years acceptance Saget builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing SARGENT Hydraulic Pumps 
Hydraulic Motors 


FACILITIES _ including — BUILDS 

Pneumatic Cylinders 
Research Machining & Grinding Servo-Systems Pneumatic Valves 
Design Heat Treating, all types Hydraulic Systems . Ball Screw Actuators 
Plating, all types Integrated Packages Gear Actuators 
Inspection Hydraulic Actuators Gear Accessory Boxes 
Hydraulic Valves Electronic Systems 


Development 
Testing 
Qualifying Assembly 


Handard of beeollenes Since 1920 
“GOOD WILL” is the disposition of ENGINEERING CORPORATION 


the pleased customer to return to the v 
place where he has been well treated. Py. . MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 
— U.S. Supreme Court HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 


May 25-31-1958 Aviation Writers Assn. 
Convention, the Shamrock Hilton, Hous- 
ton, Tex. 

June 2-4—National Telemetering Confer- 





ence, Lord Baltimore Hotel, Baltimore, 


Md. 

June 4—Business Aircraft Conference, spon- 
sored by Chicago Assn. of Commerce and 
Industry, Hotel Sherman, Chicago, III 

June 4-5—West Coast Magnesium Sym 
posium, correlated program by the So- 
ciety of Aircraft Materials and Process 
Engineers and the Magnesium Assn., 
Institute of Aeronautical Sciences Bldg., 
Los Angeles, Calif 

June 4-6—Second National Conference on 
Production Techniques, sponsored by the 
Institute of Radio Engineers Professional 
Group on Production Techniques, Hotel 
New Yorker, New York, N. Y. 

June 5-6—13th Annual National Meeting, 
Armed Forces Chemical Assn., Hotel 
lraymore, Atlantic City, N. J. 

June 9-12—American Rocket Society Semi- 
annual Meeting and Astronautical Fx- 
position, Hotel Statler, Los Angeles, Calif. 

June 9-13—Fourth International Automa- 
tion Exposition and Congress, Coliseum, 
New York, N. Y 

June 16-18—Second National Convention 
on Military Electronics, Sheraton Park 
Hotel, Washington, D. C. 

June 19-21—Annual Meeting, Institute of 
Navigation, University of California Santa 
Barbara College, Goleta, Calif. 

June 22-27—6lst Annual Meeting, American 
Society for Testing Materials, Hotel Stat 
ler, Boston, Mass. 

June 22-27—Summer General Meeting and 
\ir Transportation Conference, American 
Institute of Electrical Engineers, Statler 
Hotel, Buffalo, N. Y. 

June 24-26--3lst Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Mount 


(Continued on page 6) 
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TRANS-SONICS 


REG. Tm. 


PRESSURE POTENTIOMETERS 


Beyond the Specifications... 


the Total Engineering Story 









































Pressure Potentiometers, Type 76 
Series, measure absolute pressures 
of liquids or gases in ranges up to 
10,000 psi. Operate accurately un- 
der vibration of 1 inch dovble am- 
plitude from 2 to 22 cps, and 25 g 
from 22 to 2000 cps. Calibration 
Card with 63 data points is sup- 
plied with each instrument and in- 
cludes 3 runs for rising ond falling 
pressures with and without vibration. 


part of the story. At Trans-Sonics, Inc., 

he beginning. For each basic design, three 

/Aluation tests are available containing thousands 

of individual data points. Essential information on perform- 

ance under temperature, vibration, shock and humidity is 
investigated, sifted out and recorded for easy reference. 


This extensive data enables the user to quickly evaluate 
performance under new or unexpected environmental condi- 
tions. As a result, greater design freedom is possible and 
valuable engineering.time is saved. Write to Trans-Sonics, 
Inc., Dept. 7. Burlington, Massachusetts, for Pressure 
Potentiometer Bulletin; or if you prefer, describe your operat- 
ing environment and quantitative information will be provided. 


TRANS-SONICS 


Precision Transducers 
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Another 


famous 
plane 








PROVEN IN SERVICE 


1919 


Thirty-nine years ago the Navy's aerial crossing of the Atlantic was 


headline news — today it’s but one more memory of the “Good 


U. S. Navy's NC-4 successfully 
completes first Atlantic cross- 
ing. Plane completed flight of 
3,936 noutical miles in flying 
time of 52 hrs., 31 minutes with 
several stops en route from Far 
Rockaway, N. Y., to Plymouth, 
England. 


Old Days” of aviation. 

Aviation has made tremendous strides since the days of the NC-4. 
And keeping pace with aviation’s growth, Rockbestos high temper- 
ature wire and cable has earned a proven-in-service reputation. 

Today many Rockbestos aviation wires, produced to the contin- 
ually high standards of the aviation industry, are integral parts of 
the nation’s aircraft and missiles. 


Typical of the many Rockbestos aviation 
wires which cover a temperature range from 
257° to 750°F. is Rockbestos’ FIREZONE 101, 
Fire Detection and High Temperature Low 
Loss Circuit Wire made in accordance with 
USAF specifications MIL-C-25038. Recom- 


mended for hot spot wiring for jet aircraft 
in and around the engine and after burner 
section of the ship, Firezone 101 is especially 
designed for high impedance circuits, making 
it ideal for guided missile usage. 


For complete specifications on Firezone 101 and other Rockbestos aviation wires, write for 
catalog 56A. If you have a special requirement, please send us your specifications. 
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Washington Hotel, Bretton Woods, 
N. H. 

June 27—First Water-Based Helicopter Sym- 
posium, sponsored by the Bureau of Aero- 
nautics and Stevens Institute of Tech- 
nology, Stevens Institute of Technology. 
Hoboken, N. J. 

July 8-11—The Institute of the Aeronautical 
Sciences, National Summer Meeting, Am- 
bassador Hotel, Los Angeles, Calif 

July 14-15—Triennial Inspection, National 
Advisory Committee for Aeronautics, 
Ames Aeronautical Laboratory, Moffett 
Field, Calif. 

July 24-25—Fifth Annual Symposium on 
Computers and Data Processing, Albany 
Hotel, Denver, Ohio. 

July 24-25—Quarterly Regional Meeting 
Assn. of Local and Territorial Airlines, 
Denver, Colo. 

Aug. 6-8—Special Technical Conference on 
Non-Linear Magnetics and Magnetic Am- 
plifiers, sponsored by the American In 
stitute of Electrical Engineers, Hotel 
Statler, Los Angeles, Calif. 

Aug. 13-15—Conference on _ Electronic 
Standards and measurements, National 
Bureau of Standards, Boulder Labora 
tories, Boulder, Colo. Jointly sponsored 
by NBS, American Institute of Electrical 
Engineers and Institute of Radio Engi 
neers. 

Aug. 19-22—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles. Calif 

Aug. 25-30—Ninth Annual Congress, In 
ternational Astronautical Federation, Am 
sterdam, Holland. 

Sept. 1-7—1958 Farnborough Flying Display 
and Exhibition, Society of British Air 
craft Constructors, Farnborough, Eng 
land. ; 

Sept. 3-5—1958 Cryogenic Engineering Con 
ference, Massachusetts Institute of Tech 
nology, Cambridge, Mass. 

Sept. 6-14—International Aviation 
Coliseum, New York, N. Y 

Sept. 8-13—First International Congress of 
the Aeronautical Sciences, Palace Hotel, 
Madrid, Spain. 

Sept. 8-13—Dynamics of Flight, Universit, 
of Michigan, intensive course for prac 
ticing engineers, Ann Arbor, Mich. 

Sept. 15-19—Annual Instrument-Automation 
Conference & Exhibit (International), In- 
strument Society of America, Philadelphia 
Convention Hall, Philadelphia, Pa. 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol, Americana Hotel, Bal Harbor, Mi 
ami Beach, Fla. 

Sept. 22-24—Seventh Annual Meeting, 
Standards Engineers Society, Benjamin 
Franklin Hotel, Philadelphia, Pa. 

Sept. 29-Oct. 3—National Aeronautic Meet 
ing, Society of Automotive Engineers, 
Inc., the Ambassador, Los Angeles, Calif. 

Oct. 27—14th Annual General Meeting of 
the International Air Transport Assn., 
New Delhi, India. 

Oct. 27-28—East Coast Conference on Aero- 


Show, 


ROCKBESTOS PRODUCTS CORPORATION 


ma NEW HAVEN 4,CONNECTICUT sored by the Institute of Radio Engi- 
EES ~NEW YORK + CLEVELAND + CHICAGO + OAKLAND + LOS ANGELES neers, Lord Baltimore Hotel, Baltimore, 
——— PITTSBURGH « ST.LOUIS « DETROIT + SEATTLE * ATLANTA + DALLAS Md. 


nautical & Navigational Electronics, spon- 
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MAL am WIA little or no machinin 











Today you can purchase precision flash butt-welded 
rings that require little or no machining to meet your 
specifications. Made from bar stock of finished gauge, 
they can be produced to meet the same tolerances as 
conventionally machined rings. Cost of production and 
materials of some rings has been reduced as much as 
60%. Sizes and materials at present are limited to those 
bar stocks which can be furnished to precise finished 
dimensions. However, persistent efforts of American 
Welding engineers and the producers of finished bars 
give promise of a widening range of sizes and metals 
that can be manufactured by precision forming and 
welding. 


This is another example of why you should call American 
Welding first — if the problem is circular and of metal. 


New Products Catalog 


Write today for 20-page catalog 
of circular products which 
American Welding can form, 
weld and machine for you, 


AMERICAN WELDING 


THE AMERICAN WELDING & MANUFACTURING CO. 


420 OIETZ ROAD . WARREN, OHIO 





ARC developed and manu- 
factured first practical 
radio shielding for spark 
plugs, 1929. 
ARC installed first radio range receiving equipment, with six foot rigid rod antenna, which 
was used on “Mailwing” biplanes by Pitcairn Aviation, 1928. 


ARC's laboratory and flying field at Boonton, N. J., 


ARC radio range receiving equipment went to Antarctica 
with Admiral Byrd on polar expedition aboard his Ford Tri-motor, 1929. 


Early radio altimeter work was carried on by ARC in 1929. 


First Blind Flight was by Jimmy Doolittle in aircraft 
equipped with ARC radio range receiver, 1929. 





The first successful two-way voice radio equipment standardized for ARC designed first beacon receivers for Douglas M-2 mail planes of 
use on Army and Navy fighter aircraft was another important National Air Transport, later part of United Air Lines. An historic 
ARC communications development, 1931.. milepost in the development of today’s radio aids to navigation. 


CELEBRATING 30 YEARS 3% 


OF PROGRESS IN AIRBORNE ELECTRONICS 


an 


Pilots wore goggles in 1928 . . . cockpits were open to the weather and biplanes still 
resembled box kites. Flying the Atlantic was so new it was front page news and ait 
mail routes were the newest thing in communications. That was the year a group 
of radio engineers got together to develop instruments to help pilots 

navigate with more precision than “seat of the pants” flying. 

That’s when Aircraft Radio Corporation was born. 

On these pages some of the organization’s accomplishments over the 

past 30 years are noted, along with a few of today’s precision 

instruments of navigation and communications. 

These are the mileposts that testify to a rich fund of experience 

and engineering skill . . . of a group dedicated to the science of airborne 
electronics for greater safety and progress in aviation. 


Dependable Airborne Electronic Equipment Since 1928 


ircraft Radio Corporation soonrton, new versev 


OMNI/LOC RECEIVERS * MINIATURIZED AUTOMATIC peecrgne FINDERS © COURSE Di wy e LF RECEIVERS AND LOOP DIRECTION FINDERS 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO CHANNELS) ¢ INTERPHONE IFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
V0-CHANNEL ISOLATION AMPLIFIERS ¢ OMNIRANGE SIGNAL GENERATORS AND STANDARD CC COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 


ee 


ARC ARC ARC ARC 
TYPE 21A fetelel 3-1 -Miell. 1 tenge). Molela, TYPE H-14A TYPE 210 360-CHANNEL 
elt i tensile). Mal. is) 4.1 WITH DUAL OMNI 15-0 SIGNAL GENERATOR TRANSCEIVER 
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At Temco titanium is keeping its promises to the aircraft industry. No longer 
the intransigent metal, titanium in precision assemblies has become routine 
here. Through the development of Temco’s Ti-Brite process, the tough titanium 
scale which once limited the material’s usefulness is electrolytically removed 
without etching or disturbing the most precise dimensions. 


And at Temco a successful process for chrome-plating titanium may be the 
major break-through in the feasibility study for extending its temperature resist- 
ance beyond the 800-1000°F range. Forming, spot welding, precision machining 
are everyday operations. Temco’s proven capabilities in precision automatic 
fusion welding have proved especially effective in the assembly of titanium 
parts. A case in point: the front compressor casings of Pratt & Whitney's J-57 
engine, produced at Temco. 

Quality and reliability of assemblies produced at Temco are assured by the 
extensive facilities of the Quality Control Department and Metallurgical Labora- 
tory. These include the newest non-destructive spectographic and large X-ray 
equipment. 

Capabilities in advanced metallurgy . . in titanium, aluminum, austenitic steel, 
stainless steel . . are typical of Temco progress. And now research and develop- 
ment capabilities are challenging the rare earths . . berylium, columbium, tanta- 
lum, molybdenum . . for tomorrow's needs. As the aircraft industry grows, so 
do Temco’s capabilities to design, tool and produce for it. Whether your need is 
for a component, a subsystem or a complete system . . . an inspection of Temco will 
be informative and profitable. 





Today, carrier-based jet aircraft are landing on Thompson 


retreads under the extreme shock of 16 foot per second 


per second sink rates and the friction of 200-foot arrested stops. In thousands of daily, routine jet landings, 


Thompson retreads are establishing the safety, long wear and economy of Thompson Jet-Tred in advance 


of commercial operations. Plan now to standardize with Thompson Jet-Tred on your jet airliners. 


sae era 
JET-TRED=8Y THOMPSON 


THOMPSON AIRCRAFT TIRE CORPORATION 


18th and Minnesota Streets ¢ international Airport = 530 Ray Street 


San Francisco 7, California Miami 48, Florida Freeport, New York 





the best way to solve a vibration problem 


P, scibty the greatest pool of information on aso 0h — 
vibration and shock control today is available af headed 
through the Research, Engineering, and Pro- [P) ohiu 
duction men at Lorp. Their wide scope of products 
knowledge and extensive experience with since 1924 
methods, materials, and design have made them 
the recognized leader in producing vibration 
and shock control products. aan a i nd poe aly mht 
Design engineers with problems in this field CNCAGG, NL Michigen 2-6010 _-—-«RANGAS CITY, MO. -Westeart 1-010 
will find exceptional cooperation and authori- —Gaee§6hEs«#u nea 
tative answers by contacting the nearest Lorp 2 Guidcetene nan naman 
Field Engineer or the Main Office, Erie, Pa. LORD MANUFACTURING COMPANY - ERIE, PA. 


SONDED RUBE 





You can depend on Hyarr 
fet engine 





UNIFORM 
ACCURACY 


When you call on HYATT to build your jet engine bearings, 
they'll all measure up—not merely to your minimum 
specifications, but to your highest expectations. HYATT has 
the facilities and know-how to maintain uniform accuracy 
from the approved prototype to the end of the production 


This B-52 is powered by schedule. This unwavering uniformity assures smoother, 
PRATT & WHITNEY vibration-free operation and longer life in every 
single application. 
J-57 ENGINES —— 
with HYATT bearings Request Catalog A-56 for size ranges and load ratings 
of standard HYATT Aircraft Bearings. For expert 


in the power section engineering and production help in solving special 


and accessory drives. bearing problems, contact Hyatt Bearings Division, 
General Motors Corporation, Harrison, New Jersey. 
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Se 
FORWARD FROM FIFTY 


WAT Miy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 
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ROJOL and 


THE GULFSTREAM 


Rotol Propellers and Gearboxes have completed millions of 
flying hours on hundreds of Viscount aircraft throughout the 
world. Rotol equipment is also associated with the Fokker and 
Fairchild aircraft and NOW... 

The proven power plant, the Dart Engine and 
Rotol Propeller is being used on the Grumman “Gulfstream”. 








ROTOL INCORPORATED + Wholly-owned subsidiary of Roto! Ltd., Gloucester, England 
409 JEFFERSON DAVIS HIGHWAY + ARLINGTON2 + VA. 








| mrmac 
FIRST 


Covering the Spectrum 
with Reliable Ceramic Tubes 


From audio into super high frequencies, 
Eimac covers the RF spectrum with modern 
ceramic tubes. This incomparable ceramic 
electron tube family — more than one-third 
of the Eimac line — includes reflex and 
amplifier klystrons, negative grid tubes, 
rectifiers, pulse modulators, and receiving 
tubes. The tubes illustrated are typical of 
mere than 40 Eimac ceramic tube types 
that are being selected by leading equip- 
ment manufacturers for use in all types of 
applications — from aviation, communica- 


tion, and navigational aids to tropo-scat- 





ter, from single sideband to pulse. 


The advantages of reliable Eimac ceramic 
tubes include: resistance to damage by 
impact, vibration, and heot; smaller size; 


and better processing techniques. 


E EITEL-McCULLOUGH, INC. 
Ss AN B RUN O Cc S- < F oOo RN | A 
Ecmac Firsl™ with ceramic tubes that can toke it 


PRODUCTS DESIGNED AND MANUFACTURED BY EIMAC 
Negative Grid Tubes Vacuum Tube Accessories 
Reflex and Amplifier Klystrons Vacuum Switches 
Ceramic Receiving Tubes Vacuum Pumps 

Includes the most extensive line of ceramic electron tubes 








Guiding a missile, or speeding flight and flight environmental 
data back to control and tracking centers, is too much of a job 
for conventional communication systems. Supersonic speeds 
call for lightning fast data communications, coupled with the 
utmost reliability. 


Capitalizing on the ease of converting messages into digital 
form, Motorola scientists and engineers have developed a num- 
ber of Data Link Communications Systems suitable for piloted 
aircraft, as well as missiles. 


NERVE CENTER FOR DATA LINK SYSTEMS 


With Data Link Systems, messages that have been translated 
into on-off pulses can be transmitted by any of the common 
modulation schemes with a suitable carrier. The transmitter can 
be air-borne, ship-borne, or land-based. Received messages are 
amplified, decoded, and transformed into a form suitable for 
display, or stored for some future time, or used for direct control 
through auto pilots, for example. 


One of the Data Link Systems designed at Motorola utilizes an 
all-transistor converter-coupler, packaged in modular form. 
The total system consists of eight modules, each approximately 
4” x 8” x 1%”. The fully transistorized circuitry is of the highly 
reliable diode-matrix type logical circuitry used in many digital 
computers. The switch type transistors employed are a product 
of the Motorola Semi-Conductor Division. Indicative of the 
stringent testing program to which the transistors are subjected 
is a 1000-hour life test at 85° C. 


For another Data Link program, Motorola has designed a 
system featuring resolver-type outputs. A single time-shared 
servo amplifier positions anyone of the five resolvers in accord- 
ance with commands from the ground transmitter. 


These two Motorola Data Link Systems aimed at solving one of 
the important communication problems of the missile age are 
examples of the complex programs conducted by Motorola for 
varied military needs. 


A A MOTOROLA INC. 


MILITARY ELECTRONICS DIVISION 
Chicago Area Center « 2710 N. Clybourn Ave. e Chicago, Ill. 


Western Area Center e 8201 McDowell Road e Phoenix, Arizona 





Positions open to qualified Engineers and Physicists 
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Comp: N oe Ele Equipment Design Missile Systems Solid State 
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bacteria... 
bombs... 


bumblebees 


PACIFIC DIVISION 


“Bendix Aviation Corporation 


HYDRAULICS 


ADVANCED THINKING FOR SYSTEMS AND PRODUCTS IN AIRBORNE RADAR 
ELECTRO -MECHANICS o] -eler Wa. FS ditt Bale), | SONAR TELEMETRY 


M:iISSILE GUIDANCE 





Lightweight . . . only 8.5 oz. 


Superior Linearity and Hysteresis 
Characteristics 


Two Stage... First Stage Separable 
Assembly 


Dry Coils 
Adjustable Nozzles 
3.5 or 5 gpm Models at 2000 psi 


8 ma Differential Current for Rated 
Flow 


Self-Cleaning Air Gaps 
Maximum Reliability 
Porous Metal and Magnetic Filters 


Easier Field Servicing 


(WOE Miekers. SERVO VALVE 


Designed primarily for aircraft and 
missile applications, the new Vickers 
Electro-Hydraulic Servo Valve has 
numerous features (see above) 
that assure optimum performance 
and dependability. 

Porting modulated flow to linear 
or rotary actuators with respect 
to minute input current has been 
optimized within a small envelope 


and at a weight that is approxi- 


mately 30% less than other valves 


of similar capacity. Design also 
provides for interchangeability with 
many existing servo valves now 
used in airborne applications. For 
further information, ask for techni- 
cal bulletin number SE-98. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division « Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA + 3201 Lomita Boulevard 
Department 1462 + Detroit 32, Michigan P.O. Box 2003 + Torrance, California 
Aero Hydraulics Division District Sales and Service Offices * Albertson, Long Island, N.Y., 882 Willis Ave. 

Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 

Additional Service Facilities at: Miami Springs, Fia., 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit, TELETYPE: "ROY" 1149 « CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.—Great West Road, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment Since 1921 
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B.F. Goodrich Mine Door Seal 


helps Martin SeaMaster 
keep its powder dry 


Every time the Martin P6M SeaMaster takes off or lands, almost the entire 
bottom is submerged. And since a large portion of the bottom is formed by a 
radically new rotating mine door, some way had to be found to keep water 


out of the mine bay. 

To close the gap of several inches between the door and the hull, B. F.Goodrich 
helped develop, and is now building, a special pneumatic sealing system. The 
drawing shows how the rubber seal fastens to the hull and to the bottom of 
a series of metal fingers. When the lower actuating tube is inflated as illustrated, 
it levers the fingers to press the seal against the door. When the upper tube 
is inflated, it levers the fingers again to retract the seal. 


This unique device always provides positive closure because it compensates 
for deflections of either the hull or the door. And the special B. F.Goodrich 
rubber compound used for the seal withstands damage from ozone, jet fuel, 
hydraulic oil, salt water, extreme temperatures and high water pressure. 








This development is typical of the way B. F.Goodrich engineers work with 
manufacturers to come up with the right answers for their specific problems. 
Why don’t you outline your engineering problem in a letter to B. F.Goodrich 
Aviation Products, a division of The B. F.Goodrich Company, Akron, Ohio. 


B.EGoodrich aviation products 





EDITORIAL 





Sputnik III and U.S. Space Policy 


Successful launching of the 3,000 Ib. Soviet Sputnik ITI 
should dispell most of the wishful thinking that has 
hung over the U.S. space policy since the fiery plunge 
of Sputnik II into the Caribbean. It proves once again 
that the Soviets earlier Sputniks were no lucky accidents. 
It proves that the Soviet space program is a well-organ- 
ized, consistent effort that is attempting to progress in 
significant increments rather than simply shooting for 
some spectacular international propaganda stunt. It 
also indicates that the Soviet program has solid and con- 
sistent support not subject to the ups and downs of top 
level policy changes or political whims of the moment. 

Although few details are available on Sputnik III at 
this writing, it is obvious that its 3,000 Ib. weight put 
into orbit represents an achievement far beyond any- 
thing this country is capable of matching in the imme- 
diate future. Even the most optimistic current space 
exploration plans, none of which have received any 
ofhcial approval yet, do not aspire beyond a 2,000 Ib. 
satellite payload in orbit by 1962. Now sheer weight 


is not the entire story of a satellite but it is certainly 
true that the larger payload hurled into orbit the greater 
opportunity for instrumentation and the greater possi- 
bility of significant scientific harvest from its operations. 

We are planning to put an infrared “seeing eye” in 
our next Explorer shot to scan a 600 mile wide band of 


the earth’s weather and cloud cover. It is not unlikely 
that Sputnik III carries some similar type of equipment 
bringing the reconnaissance satellite a step nearer to 
reality. 

There have been many speculations as to why the 
Soviets had a gap in their satellite program from Novem- 
ber when Sputnik II was launched until now. One of 
the most plausible we have heard comes from Krafft 
Ehricke of Convair who has helped build missiles on 
two continents. He pointed out that the Soviets are 
using their ICBM propulsion systems for satellite launch- 
ing and that at this stage of their development program 
for these huge rockets there are probably not enough 
available to fully support both the satellite and weapons 
development programs simultaneousl¥. We know that 
the Soviets in March concluded a series of megaton size 
warhead tests in Siberia for a wide variety of missiles 
including the ICBM warhead. Therefore it is quite 
possible that this capability was shifted to Siberia for 
the warhead tests and after their completion moved back 
to the satellite launching complex at the main missile 
test range northwest of the Caspian Sea. It is also 
logical to assume that as the Soviet satellites get heavier 
and more complexly instrumented there will be longer 
intervals between launchings. 

Now how have we been faring on the U.S. space 
program since last fall? The Vanguard program is mov- 
ing along at a good pace and, contrary to public mis- 
conception, it represents a pretty successful program 
considered in perspective of its inception, administration 
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and technical aims. The Army's Explorers have also 
made a successful contribution. But both Vanguards 
and Exploreis are still many cuts below the Soviet 
achievements with Sputniks II and III and no amount 
of scornful references by U.S. scientists to “dead dogs” 
can alter this fact. Aside from continuing the Vanguard 
and Explorer programs we have done precious little 
about organizing a truly national space policy utilizing 
all of the best available elements from military research 
and civilian science. 

There is still an intolerable amount of wrangling over 
who will control what, a basic skepticism in top govern- 
ment levels that space exploration is a waste of time 
and money, and a continuing tangle of administrative 
red tape to slow action and strangle decisions. We are 
still debating in Congress the advisability of establishing 
a National Aeronautics and Space Agency. We hope 
Sputnik III will shake some of the Congressional nit 
pickers out of their lofty perches and prod them into 
action on this vital measure. 

Elsewhere in the government the process of bureau 
cratic accretion continues. For example, look at all of 
the agencies that are now in the act on a relatively 
simple project such as the lunar probes recently author 
ized for initial exploration of the moon 

We have at least seen the wisdom of using existing 
and well developed boosters for space exploration so 
both Thor and Redstone plus existing Vanguard hard 
ware will be used. But say we start at Douglas who 
makes the Thor and Aerojet and who makes the second 
stage Vanguard. From there the administrative web goes 
to the Air Force Ballistic Missiles Division in Los Angeles 
through the Ramo-Wooldridge space technology labo 
ratory to the Advanced Research Projects Agency in the 
Pentagon. But here ARPA has to consult with Dr. Paul 
Foote, assistant secretary of defense for research and 
applied engineering and William Holaday, the Pentagon 
missile czar whose approval is required before missiles 
can be allocated for scientific purposes. Then ARPA 
has to get the blessing of Dr. James Killian, the Presi 
dent’s scientific adviser, and the anonymous staff who 
advises him. All of these bases must be touched to get 
a decision and once the decision is reached, the flow 
begins in reverse. 

Even outside this tortuous orbit the Army, Navy and 
Air Force are engaging in an unseemly and unproduc 
tive effort to grab as much of the space mission for thei 
respective services as possible. And within the Air 
Force at least three factions are bitterly scrambling for 
control of the bio-satellite program, just one piece of 
the over-all effort. Meanwhile the scientific talent and 
the engineering know-how of American industry, evi 
denced in at least a hundred practical space exploration 
proposals gathering Pentagon dust, are stymied by this 
incredible governmental maze. 


—Robert Hotz 
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EASTERN ... pioneer in 


158 


auxiliary power subsystems 


Eastern has developed miniature, high-output units that give reliable 
performance in missile auxiliary power systems. Coordination with 
developers at the planning stage permits Eastern continually to engineer 
lower weight units that allow more fuel load for longer flight duration. 
Eastern’s experience as pioneers of the thermal frontier provides the 
all-important knowledge to solve temperature problems at each stage 
of missile development. 
HYDRAULIC POWER UNITS 
i Miniature high-speed gear pumps are powered by aircraft motors up 
ar to 24,000 R.P.M., or direct-driven by the turbine with little or no 

















a reduction — needed. Missile design engineers get maximum 

-_ flexibility, reliability, and simplicity with separate hydraulic systems. 

. 8 Eastern has produced power packs with capacity to 15 G.P.M. at 

. pressure to 2,500 P.S.|. Units are completely sealed and have pressur- 
; ized sumps for operation at any altitude and attitude. 

ELECTRONIC TUBE COOLING UNITS 

: Liquid cooling of heat-producing electronic equipment is an efficient, 

hydraulic reliable control of temperatures within safe operating limits. By 

creating designs based on pioneering experience, Eastern provides 

power compact, lightweight equipment for up-to-the-minute missile needs that 

meet military requirements. 





Cooling units have 50 to 50,000 watts dissipation rates, and refrigera- 
tion-type cooling units are furnished from 100 to 6,000 watts. Come 
to the leader in the field for complete and creative engineering help. 
EASTERN PRESSURIZATION UNITS 

Vital electronic systems that depend on a supply of precisely controlled 
dry pressurized air are protected by these units. A continuing program 
of research and development on compressors, dehydators, and air 
contro! systems insures that your Eastern pressurization unit features 
the very latest advances in this field for compactness, high temperature 
resistance, and reliability. They are custom-made to your special needs 
and meet rigid military specifications. 


TESTED reliability in auxiliary power 


1 





pene sensi 


Dissipates 350 watts by 
“boiling off” water in supply tank. 








EASTERN INDUSTRIES, INC. 


100 SKIFF STREET, HAMDEN 14, CONN. e West Coast Branch Office: 1608 Centinela Avenue, Inglewood 3, Calif. 





WHO'S WHERE 





In the Front Office 


Peter F. Hurst, a director, Clark Equip- 
ment Co., Jackson, Mich. Mr. Hurst is 
president of Aeroquip Corp. 

M. B. Ruffin and Samuel Bousky, direc- 
tors, Chicago Aerial Industries, Inc., Mel- 
rose Park, Ill. Mr. Ruffin is the company’s 
vice president and general manager; Mr 
Bousky is director of engineering. 

Fred J. Kirkman succeeds Dan W. Hirtle 
as president, Burgess Battery Co., Freeport, 
Ill. Mr. Hirtle is now vice chairman of the 
board. 

L. G. Porter, president and general man- 
ager, Long Manufacturing Division, Borg- 
Warner Corp., Detroit, Mich., and Long 
Manufacturing Co. Ltd. of Canada. 

Robert J. Sloan succeeds J. R. Tuttle as 
president, Crouse-Hinds Co., Syracuse, N. Y. 
Mr. Tuttle continues as board chairman 

H. H. Clarke, Jr., president and George 
McC, Joyce, executive vice president, Dyna- 
Therm Chemical Corp. (formerly Ideal 
Chemical Products, Inc.), Culver City, Calif. 

Earl R. Skaggs, executive vice president, 
Townsend Engineered Products, Inc., Santa 
Ana, Calif 

Capt. Charles E. Trescott (USN, Ret.), 
vice president and general manager, Zenith 
Plastics Co., Gardena, Calif. 

Vernon A. Johnson, a vice president, 
Lockheed Aircraft Corp., Burbank, Calif. 
Mr. Johnson continues as director-corporate 
outside offices, with headquarters in Wash- 
ington, D. C. 

Joseph A. Anderson, a vice president, 
General Motors Corp., Flint, Mich. Mr. 
Anderson is general manager of AC Spark 
Plug Division. 

Hayes Dever, vice president and secre- 
tary, Capital Airlines, Inc 

G. Ward Hobbs, assistant vice president- 
operations services, American Airlines, Inc. 

Leon Adida will head the French Air 
Force Technical and Industrial Direction 
(D.T.1.), one of the highest and most sig- 
nificant Civil Service posts in French avia- 
tion, replacing Louis Meyer, resigned. 

Clarence J. Stock, Technical Adviser on 
Air Traffic Control, Airways Modernization 
Board, Washington, D. C. 

Dr. John Harry Williams, University of 
Minnesota physicist, appointed Director 
Research Division, Atomic Energy Commis- 
sion, Washington, D. C. 


Honors and Elections 


Brig. Gen. Harold R. Harris (USAF, Ret.) 
has been elected president of the Wings 
Club, New York City, succeeding Vice 
Adm. C. E. Rosendahl (USN, Ret.). Adm. 
John H. Cassaday (USN, Ret.), Joseph S. 
Harris and Robert W. Tuttle were elected 
vice presidents 

Richard S. Morse, president of National 
Research Corp., has been appointed Chair- 
man of the Army Scientific Advisory Panel. 

James H. Carmichael, Capital Airlines’ 
board chairman, received one of the Ameri 
can Schools and Colleges Assn.’s Horatio 
Alger Awards for 1958. 

(Continued on p. 105) 
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INDUSTRY OBSERVER 


> Air Force probably will issue general specifications for a Man-in-Space 
Soonest program (MIS) within the next few weeks followed by a call for 
specific proposals in accordance with the specifications shortly afterwards. 
All previous proposals have been made by industry on a voluntary basis 
since there has been no official request from USAF. Program will aim 
initially only at the survival of man in a capsule. On the first flight, he will 
not be expected to operate any controls. He will test his ability to function 
by attempting to press buttons with his fingertips. Crew member also will 
be free to make other controlling movements if he is able to do so, but 
no hand or arm movements will be necessary for the first trip into space 
to be considered successful. 


> Air Force plans two additional Thor-Able firings from Cape Canaveral, 
each carrying a mouse. Tests will check re-entry, acceleration, engine combi- 
nation and separation techniques. Nose cone from the first Thor-Able shot 
(AW April 28, p. 37) was not recovered because the second stage of the test 
vehicle failed to separate from the nose cone, and the flotation gear for the 
cone had no chance to operate. 


> Wright Air Development Center request for industry proposals on three 
types of space navigaticn systems—one for controlling attitude and orbit of 
recoverable satellite, another for a system suitable for making a lunar land- 
ing and a third designed for interplanetary travel—has produced 250 pro- 
posals from approximately 100 companies. 


> Air Force Ballistic Missile Division’s lunar probe vehicle will incorporate 
a Douglas Thor plus a modified Vanguard second stage and a third stage, 
possibly a modification of Grand Central Rocket Co.’s Vanguard third stage. 
Another possibility for the third stage is a liquid propellant hydrazine-flourine 
engine now under study by the National Advisory Committee for Aero- 
nautics. All BMD lunar probes will be of the same configuration and carry 
the same payload, which will be less than 50 Ib. However, they will be 
fitted with different instrumentation for different measurements. None of 
the probes are intended for moon impact. In order to obtain maximum 
information, the object is to get the probes to circle the moon, return and 
burn up as they re-enter the earth’s atmosphere or to orbit the moon. No 
camera will be carried and all data will be telemetered back. 


P North American X-15 high-altitude research vehicle will be carried to 
initial altitude under the right wing of a Boeing B-52 bomber. Trailing edge 
of the B-52 wing will have a cutout section to accommodate the X-15’s 
vertical stabilizer. 


> Operating contract for instrumentation of the 500-mi. missile range 
extending from the Pacific Missile Range to Dugway, Utah (AW March 17, 
p- 21) has been awarded to Chance Vought Aircraft, Inc. 


> Female staff member of Wright Air Development Center's Aero-Medical 
Laboratory recently completed a seven-day simulated space mission in com- 
plete darkness and isolation in a small, soundless (anechoic) chamber with- 
out apparent adverse isolation effects. Previous tests in anechoic chamber 
with male subjects ran for periods of up to approximately three days. 


> First Royal Air Force personnel scheduled to operate the Douglas Thor 
intermediate range ballistic missile are slated to arrive at Cooke AFB, Calif., 
for training in July. 


> Chance Vought Regulus II cruise missile is now being fired on a weekly 
basis from Navv-managed Pacific Missile Range, Pt. Mugu, Calif. Company 
hopes to beat the present 1960 fleet delivery date by as much as six months 
It also is still hopeful of interesting the Air Force in the Regulus II as 
either an air-to-ground or ground-to-ground weapon. 


> Reconnaissance satellite equipped for infrared and/or television scanning 
is being developed for the Army by Radio Corp. of America’s newly formed 
Astro-Electronics Division. 














E SYSTEMSe 


A Research Project of Dr. Harry Nyquist, 
Senior Scientist, Stavid Engineering, Inc. ppeweesirs yee 
PROJECTS INCLUDE: 


Dr. Nyquist is a pioneer in advanced areas of electronics such as Information Theory Airborne Search, Bombing and 
and circuit noise, and is credited with nearly 150 patents in the field of communi- Terwain Clesredes Ra6e 
cations. He is now contributing his exceptional analytical ability to Stavid’s work 
: Searles . . . . Radar-infrared Airborne 
on a far reaching anti-missile system. Men like Dr. Nyquist are typical of Stavid’s Fire Control System 
outstanding scientists and engineers who are working on advanced concepts... 
years ahead of actual systems development. Smet Cengee 
Telemetering System 
In Stavid’s objective engineering atmosphere, scientific, development and Missile Guidance Systems 
manufacturing teams are producing a wide range of electronic systems for all . 
ona . 2 " a Anti-Aircraft Subminiature 
branches of the military. Typical of such projects is the REGULUS missile command Fire Contro! System 


guidance system, designed, built and maintained in operational status by Stavid. 
High Power Air Search Radar 


sS TAVID Engineering, In. Prices, new sersey, 











ARDC Reviews Needs 


Major review of Air Research and Development Com- 
mand’s estimates of technical needs for the next 10-20 
years will continue June 23-Sept. 6 at Woods Hole, 
Mass., under contract to the National Academy of Sci- 
ences. Aim is to produce a blueprint that will allow revolu- 
tionary, rather than evolutionary, action in the planning 
of technical programs, facilities, manpower, etc., to help 
assure the nation’s air and spacepower supremacy. 

Studies are taking into account the needs of other 
government agencies, industry and universities, as well 
as Air Force. First summer study last year involved 103 
scientists from 26 universities, 20 industrial firms and 
eight government agencies. 


Renegotiation Dissatisfaction 


Industry dissatisfaction with the administration of the 
Renegotiation Act and ways of combating it will be 
some of the major subjects to confront the annual con- 
ference of the Aircraft Manufacturing Council of the 
Aircraft Industries Assn. next week at its annual meeting 
in Williamsburg, Va. The AIA board of governors also 
will hold one of its biennial meetings during the con- 
ference, which begins on May 21. Approximately 140 
council members and guests are expected to attend the 
conference. 


Accrued Expenditure Bill 


Outlook is that legislation providing for the establish- 
ment of annual ceilings on defense expenditures—as well 
as the expenditures for other government activities—will 
be allowed to quietly die. The measure has been passed 
by both the House and Senate, but there are major 
differences between the two versions. Main opposition to 
proposal came from members of House Appropriations 
Committee who argued that it is impossible to set a ceil- 
ing on defense spending a year in advance. 


Independent CAA 


Members of the Senate Commerce Committee, 
spurred by crashes of airlines with military jets, have 
opened a drive for legislation establishing an independent 
federal aviation agency. The committee staff is now 
drafting the measure. Sen. Mike Monroney (D.-Okla.), 
chairman of the commerce aviation subcommittee, com- 
mented: 

“We will propose an independent agency reporting 
directly to the President, and not organized as a sub- 
ordinate branch of another government department. 

“We contemplate that the agency will have repre- 
sentatives of the military aviation branches as a part of 
it, but that it will have a single civilian administrator, 
who will have the power, after adequate consultation, 
advice, study, and technical help, to make final decisions. 
Unless such power is granted soon, air travel is going to 
become dangerous.” 

The main issue appears to be timing. Elwood Quesada, 
chairman of the Airways Modernization Board, is sched- 
uled to submit a plan for an independent federal aviation 
agency to Congress next January. 


Near-Miss Report 


Civil Aeronautics Board told Congress yesterday that 
near-misses reported during 1957 totaled 971 and that 


Washington Roundup 





the number of actual midair collisions during the past 
decade reached 159 with fatal injuries to 402 persons 
Statistics involving the collision accidents, the Board 
reported, showed that clear weather prevailed in 94% 
of the cases. 

Visibility was more than three miles in 98% 
accidents and 94% of them occurred in daylight 
special supplemental report to Congress, the Board r 
viewed its recent efforts to tighten control of airspace to 
reduce the collision hazard but warned that the intro 
duction of positive control with facilities now available 
would “instantly ground 85% of traffic.” 

However, the Board said its goal is a rapidly expanding 
trafhc control system “which assures where necessary the 
separation of planes in good and bad weather.” The 
Board warned that freedom from unnecessary restriction 
and safe separation of aircraft sometimes conflict and 
concluded: “In such cases, the Board’s duty is to develop 
regulations which best serve the needs of air commerce, 
the postal service and the national defense.” 


of the 
In a 


Military Paybill 


Both the House and Senate last week approved a mili 
tary pay raise plan calling for an outlay of $576 million 
a year as an incentive to keep trained and skilled per 
sonnel in the armed services. The increases ranged from 
1% boost in the lower enlisted grades to 33% for top 
ranking generals and admirals. The bill creates 
additional grades and provides for additional increases for 
proficiency. The Defense Department estimates 2,592, 
000 persons will receive increases under the bill. This 
includes 1,682,000 on active duty; 700,000 on reserve, 
and 210,000 retired 


also 


Space Attendance 


One of the most enthusiastic committees on Capitol 
Hill is the House Committee on Astronautics and Space 
Exploration. Each session has been attended by a ma 
jority of the members since hearings began April 15 

Six of the 13-man committee have not missed a session, 
although they are all members of one or more other 
House committees of major importance. The six are 
chairman John McCormack (D.-Mass.), William Natcher 
(D.-Ky.), B. F. Sisk (D.-Calif.), James Fulton (R.-Penn.), 
Kenneth Keating (R.-N.Y.) and Gerald R. Ford, Jr 
(R.-Mich). 

Most of the remaining members 
least two-thirds of the meetings. 

On the Senate Space Committee, it is not unusual to 
sce only one member in attendance. After the opening 
session, attendance has been small throughout the two 
weeks of hearings. However, the members of the com 
mittee serve on as many as five other committees. 


have attended at 


Bilateral Opposition 


Rep. Isidore Dollinger (D.-N. Y.) is urging the Civil! 
Aeronautics Board and the State Department to “take a 
long hard look” at any further air transport negotiations 
with foreign governments that would continue to endan 
ger U.S. airlines. He said in a recent trip to Miami he 
noticed foreign flag airlines outnumbered U.S. interna- 
tional carriers almost 10 to one. 

—Washington staff 
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Space Technology 





Administration to Clarify Civil Space Role 


White House spokesmen propose amendments to 
legislation to clarify military and civil space roles. 


By Ford Eastman 


Washington—Administration spokes- 
men last week proposed “perfecting” 
amendments to the proposed space bill, 
including a language change that would 
clarify military and civilian roles in the 
national space program. 

Roles and missions of the military 
versus those of a civilian space agency 
have been some of the major issues 
raised before both the House and Sen- 
ate space committees during five weeks 
of open hearings. 

The Senate Committee on Space and 
Astronautics headed by Sen. Lyndon 
Johnson (D.-Tex.) concluded hearings 


last week and will go into executive ses- 
sion to consider legislation. The House 
Committee on Astronautics and Space 
Exploration headed by Rep. John Mc- 
Cormack (D.-Mass.) plans to report a 
bill out by this week. 

Maurice H. Stans, director of the 
Budget Bureau, told the Senate Space 
Committee last week that complex bills 
often require some perfecting amend- 
ments during the course of considera- 
tion by Congress. He added that both 
the Budget Bureau and the National 
Advisory Committee for Acronautics 
are ready to help the committee clarify, 
explain or improve the text of the bill. 

Under the proposed plan, NACA per- 





G.M. Bids for Minuteman 


Washington—General Motors Corp. is making a strong bid for the complete 
Minuteman multi-purpose ballistic missile project (AW March 17, p. 18). A special 
conference between G.M. division heads and senior officers of the Air Force Ballistic 
Missile Division on the subject was held May 7 at BMD’s Inglewood, Calif., 
Headquarters. 

This conference was arranged at Department of Defense level. General Motors 
presented the BMD officials a package plan whereby the managment design and 
manufacture of almost all Minuteman systems could be handled by the corporation 
with the Allison division having propulsion responsibility, AC Spark Plug building 
the guidance and much of the research and development being conducted in other 
G.M. facilities. 

Following this presentation, Col. Ed Hall of BMD briefed the G.M. executives 
on the over-all Minuteman program. This was the first complete Minuteman brief- 
ing presented to any company. G.M. officials were assured by BMD that no decision 
would be made regarding any part of the Minuteman system until G.M. had prepared 
and submitted its detailed proposals. 

General Motors personnel attending the conference included Cyrus R. Osborn, 
vice president and group executives, G.M. Corp.; S. E. Skinner, vice president and 
group executive, G.M. Corp.; J. A. Anderson, vice president and general manager, 
AC Spark Plug Division; E. B. Newill, vice president and general manager, Allison 
Division; Demitrius Gerdan, director, engineering, aircraft engine operations, Alli- 
son Division, and Dr. L. R. Hafstad, vice president, research staff, G.M. Technical 
Center. 

Ballistic Missile Division officers attending included Maj. Gen. Bernard A. 
Schriever, BMD commander; Brig. Gen. Osmand J. Ritland, assistant deputy com- 
mander for ballistic missiles with additional duty as vice commander Ballistic Missile 
Division; Brig. Gen. Ben I. Funk, deputy director for ballistic missiles, Office of Direc- 
tor of Procurement and Production, Air Materiel Command; Col. William R. Large, 
Jr., assistant CINCSAC/SAC-MIKE (MIKE refers to the California area); Col. 
Samuel W. Bishop, chief of the Procurement Staff Division of AMC; Col. Sherman 
E. Ellis, chief of the Production Staff Division of AMC; Col. Edward N. Hall, direc- 
tor of Minuteman Project, BMD; Col. Albert A. Shumsky, chief of the Logistics Staft 
Division at AMC; Col. Charles H. Terhune, deputy commander of technical opera- 
tions, BMD; Col. Otto Glasser, program director of the Atlas project; and, J. A. 
Clark, a civilan chief of production resources, AMC. 

A number of companies have been actively participating in the Minuteman com- 
petition for several months. They include North American, Convair, Lockheed, 
Douglas, Martin, Ramo-Wooldridge, Thiokol, Aerojet-General and Phillips 
Petroleum. 











sonnel, installations and research facili- 
ties would form the nucleus of the 
National Aeronautics and Space Agency. 

Most military and Defense Depart- 
ment witnesses appearing before both 
committees expressed concern over the 
military role in the national space pro- 
gram and urged greater participation or 
complete control of space projects that 
have or may have military application. 

“Almost without exception,” Stans 
said, “testimony before the House and 
Senate committees has endorsed the 
principle of civilian control over those 
aspects of space science and exploration 
aimed at furthering the general knowl- 
edge of mankind. The President has 
recognized, and the bill reflects this 
awareness, that certain space programs 
should be conducted under the De- 
fense Department because of their im- 
portance to the security of the nation. 
On this, there also seems to be no sig- 
nificant debate.” 

The issue, Stans said, is one of de 
termining where the line should be 
drawn between space programs and proj- 
ects appropriate for the civilian agency 
and those more suitable for administra- 
tion by the Defense Department. 

To resolve the question, Stans said 
the Administration would not object to 
the insertion of a clause that would 
spell out the Defense Department's 
complete responsibility for space activi- 
ties peculiar to or primarily associated 
with weapon systems or military opera- 
tions. 

The budget director explained that 
there are projects that can be clearly 
defined as military and others as civilian 
but that a vast “gray area” exists where 
there is doubt as to whether an activity 
can be categorized as civil or military. 
In such cases, he said, it would be im- 
possible to establish precise divisions of 
responsibility between agencies with 
closely related programs, especially 
when the future scope and dimensions 
of the program are so uncertain. 

When questions arise over responsi- 
bility in gray-area projects, Stans said, 
assignment of responsibility will have 
to be determined by the normal proc- 
esses of inter-agency cooperation. In 
some cases it will be necessary for the 
President, himself, to resolve such 
questions. 

Dr. H. Guyford Stever, associate 
dean of engineering at Massachusetts 
Institute of Technology, and chairman 
of the NACA Space Technology Com- 
mittee, said he felt the gray-area_ proj- 
ects would be undertaken jointly be- 
tween the civilian agency and the 
Defense Department. 
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Stever said that, in view of NACA’s 
long record of cooperation with the mili 
tary and other agencies, it is almost cer- 
tuin that the new agency and the De- 
fense Department would conduct space 
cxploration projects jointly and share 
responsibility with a minimum of con- 
flict. Joint programs, he said, would give 
the military ample opportunity to ex- 
plore areas of possible military value 
and, at the same time, allow the civilian 
agency to explore peaceful applications 
is well as aid the military in research. 

Another provision of the bill which 
produced considerable conflicting testi- 
mony before both committees is 
whether administrative authority should 
be given to a single director, advised by 
a.17-man board as proposed or create 
a commission. 

Stans strongly defended the director 
concept which he said the President 
considers vital to the operation of the 
new agency. He said this is the tradi- 
tional way in which federal agencies 
charged with large operating programs 
are headed. 

Stans, however, said. he had no ob- 
jection to changing the proposed organi- 
zation from nine civilian and eight gov- 
ernment members to nine government 
and eight civilians. The present plan 
was challenged earlier by Sen. Clinton 
P. Anderson (D.-N.M.) who said ci- 
vilians, rather than the government, 
would control the agency. 

Stans also said: 
¢ Wording could be changed to provide 
that no less than three members of the 





First Navy A3J Details 


Columbus, Ohio—Navy’s supersonic 
twin-jet A3J attack aircraft, which rolled 
out at North American Aviation, Inc., 
plant here last week, features high, thin 
swept wing and movable slab-type tail 
surfaces. 

AJ3 has been fitted with folding wings 
and tail for carrier operations. Landing 
configuration incorporates droop leading 
edges and flaps and boundary layer con- 
trol. Dimensions are: wing span, 50 ft.; 
over-all length, 70 ft. and height, 20 ft. 

A3J will be lighter in weight than 
some of the attack planes now operating 
off carriers. Compressed nitrogen will be 
used to actuate wings flaps, air brakes 
and landing gear (AW July 8, 1957, 
p- 23). 

Aircraft was to be christened by Adm. 
Arleigh A. Burke, Chief of Naval Opera- 
tions, and J. H. Kindelberger, North 
American board chairman. 

A3]J is powered by two General Elec- 
tric J79 jet engines, producing 15,000 
lb. thrust each. Engine air inlets are of 
variable geometry design for optimum 
performance at all speeds. Aircraft is 
limited only by power, not by stability. 
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i7-man committee would be from the 
Defense Department instead of one as 
called for in the proposed bill. 

¢ Administration would not object to 
deleting a provision that would permit 
the agency to accept gifts or donation 
of services or money. 

e Paragraph could be inserted calling 
for the agency to engage in a program 
of international cooperation in space 
exploration and for peaceful application 
of the results. 

Dr. Hugh L. Dryden, NACA di 
rector, testified along similar lines and 
explained, in answer to the Senate Com- 
mittee criticism, that the bill was pur 
posely written in general, rather than 
specific terms, because the entire sub- 
ject of space technology is and, for 


some time to come will remain, largely 
an assortment of unknowns. 

Johnson and Anderson, as well as 
other members of the Senate commit- 
tee, have been critical of the Adminis 
tration for presenting proposed legisla 
tion that did not go into more detail 
clearly, or spell out provisions of the 
act. 

Earlier, the Senate attack brought a 
sharp reply from Rep. Kenneth B. Keat 
ing (R.-N. Y.), a member of the Hous 
committee 

“Widespread misunderstanding is be 
ing fostered,” he said, ““by the inaccurate 
charges made against the administra 
tion’s outer space bill. We cannot allow 
the American public to be misled in this 
important area of our national interest.’ 


Industry Strike Tension Lessens 


Los Angeles—Successful negotiations 
between unions and several Southern 
California aircraft and missile firms have 
lessened industry strike threat. 

Lockheed and International Associa 
tion of Machinists were first to reach a 
tentative agreement on a new two-year 
contract that calls for wage increases 
averaging nearly 21 cents per hour, ret 
roactive pay at 16 cents an hour, cost of 
living increases, one additional paid heli- 
day, automatic blanket pay increase 
next year of 3% or seven cents an hour 
—whichever is higher—and changes in 
seniority provisions and increased wage 
scales in 14 special new job classifica- 
tions. Union members ratified Lock- 
heed’s offer. Negotiations are continu- 
ing between union representatives and 
Lockheed’s Missile Division 

However, about 8,500 of the 13,000 
workers at Lockheed’s Marietta, Ga., 
facility are on strike, despite the West 
Coast settlement. Offer to IAM mem- 
bers there reportedly was identical to 
coast offer. Tentative agreement was 
reached last week, subject to ratification 
by the union’s membership. 

Union found unacceptable other pro- 
visions in the contract dealing with 
seniority, job security and what is 
termed the “agency shop.” 

Georgia has a “right to work’ law pre- 
venting contracts with union or closed 
shop provisions, so instead a proposal 
called “agency shop,” wherein an em- 
plove would have to pay union dues 
whether he actually belonged to union 
or not, has been substituted in negotia- 
tions. Lockheed is unwilling to agree 
to this provision. 

In both Georgia and Missile Systems 
Divisions, unions wanted changes in 
seniority and job security clauses. Lock- 
heed says contract at California Divi- 
sion specifies, and others would as well, 
that seniority within divisions will be 
protected against transfers which might 


occur as work within one division shows 

Other divisions apparently had 
feared an influx of California Division 
personnel due to slackening of activity 
at California Division. However, com 
pany savs contract specifies that any 
interdivision moves result in loss of 
seniority, whether transfer is at com 
pany or employe request. Employe 
transferring to another division builds 
seniority from start of his work there 
carries none from former division 

North American Aviation amd repre 
sentatives of UAW reached a tentative 
agreement on a two-vear contract giving 
17 to 26 cents an hour pay increase for 
this vear which includes a 15 cent cost 
of living allowance, and a 3% increase 
for next vear. Agreement, to be voted 
on by members, covers approximatel, 
21,000 emploves, 15,000 workers in the 
Los Angeles area and 5,500 workers in 
Columbus, Ohio 

San Diego and Astronautics Division 
of Convair effected settlement with 
unions based on wage increases to [AM 
members that would boost hourly em 
ploves from 17 to 27 cents an hour 
immediately, an automatic 3% wage 
increase next year and further wage 
adjustments for rises in cost of living 
Members voted acceptance at the San 
Diego plants, but when same offer was 
presented to the Pomona Division, ne 
gotiations broke down and a walkout 
was called. 





Correction 
North American’s Rocketdyne division 
has designed a package of three 2,500 Ib. 
thrust rocket engines for the second stage 
propulsion of Krafft Ehricke’s freight 
carrying space vehicle. Due to a typo- 
graphical error in the May 12 issue of 
Aviation Week (p. 23), the engines were 

listed at 250,000 Ib. thrust. 














Polaris Test Vehicle Launched 


Navy Polaris fleet ballistic missile test vehicle (left) is launched 
at Cape Canaveral, Fla. Missile exploded shortly after launching, 
but official statement said the breakup that occurred was ex- 
pected. Four rocket nozzles protrude from flared tail. Above, a 
steel and concrete dummy of Polaris is successfully launched from 
a prototype launcher at San Francisco Naval Shipyard, Hunter’s 
Point, Calif. (AW April 21, p. 31). Cable attached to dummy’s 
nose runs out of launcher’s mouth and communicates data from 
strain and pressure gages, accelerometers. Cable separates after 
launching and falls to earth; dummy falls into bay. Life preserver 
with coiled rope attached is fastened lightly to dummy’s nose 
before launching; life preserver acts as marker buoy, facilitating 
recovery of submerged dummy. Testing is supervised by West- 
inghouse Electric Corp., developer of launcher, and Lockheed 
Missile Systems Division, Polaris system manager. 














House Foresees Curb 
In Defense Changes 


Washington—House is expected to 
squeeze out the “vague,” sweeping pro- 
visions in the President’s plan for re- 
organization of the Defense Depart- 
ment and pass legislation within a week 
or two authorizing the few specific 
changes proposed. 

Rep. Carl Vinson (D.-Ga.), chair- 
man of the House Armed Services 
Committee, cynically commented that 
these “can be written on the back of 
an envelope.” 

During three weeks of hearings, com- 
mittee Democrats were critical at what 
they termed the wide discrepancy be- 
tween what the administration “could” 
do under the President’s plan (AW 
Apr. 14, p. 28) and what administration 
witnesses testified it was actually in- 
tended to do. 

The committee started re-drafting 
last week. 

Armed Services Democrats also in- 
sistently pointed out that the basic idea 
of the President’s plan—centralized con- 
trol of Department of Defense by the 
Secretary of Defense—represents a com- 
plete switch from his 1953 position 
when he reorganized the Department 
to achieve greater decentralization of 
administration. 

A Democratic view was expressed by 
Rep. Mel Price (D.-IIl.), a member of 
Armed Services, who said: “I am in 
favor of giving the President and ad- 
ministration everything they really want 
—although exactly what they do want 
is vague and changing. Then there can 
be no more alibis and no room for ex- 
cuses over the bumbling defense pro- 
gram. 

The main points of change proposed 
in the reorganization legislation are: 
¢ Command channels: The legislation 
would remove the service secretaries 
from the line of command from the 
Secretary of Defense and the Joint 
Chiefs of Staff to unified commands. 
Vinson points out that it was the Presi- 
dent himself who established service 
secretaries as the executive agents to ad- 
minister unified commands in 1953. 
e Service autonomy: Provisions of the 
1947 Unification Act qualifying that 
the three services shall be “separately 
administered” would be eliminated. 
Vinson maintains that this act clearly 
establishes the Secretary of Defense as 
“the boss” over the services. He notes 
that it was the President who effected 
a decentralized operation. The Presi- 
dent said in his 1953 report to the Con- 
gress: “In an organization the size of 
the Department of Defense, true effec- 
tiveness with economy can be attained 
only by decentralization of operations 
under flexible and effective direction 
and control from the center. . . .” 
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e Joint Chiefs of Staff: The chiefs 
would be removed from service duties 
and responsibilities and expand the 
JCS operating staff. There appears to 
be little opposition in Armed Services 
Committee to permitting the Chiefs of 
Staff to delegate duties to the Vice 
Chiefs of Staff. 

There is considerable opposition, 

however, to the delegation of “respon- 
sibility” since this might lead to a 
system under which the Joint Chiefs 
planned but had no responsibility for 
the execution of their plans. The com- 
mittee, as well, is also expected to set a 
legal limitation on the size of the JCS 
operating staff. 
e Combatant functions: Secretary of 
Defense would be given greater flexibil- 
ity in assigning service functions. De- 
fense Secretary Neil McElroy testified 
that there was no intention of making 
such sweeping changes as the abolition 
of the Marine Corps or naval aviation. 
The Armed Services committee will 
probably spell this out. 


Navy Plant Produces 


Boron-Based Fuels 


Model City, N. Y.—First full scale 
plant for the production of high energy, 
boron-based fuels has gone into opera- 
tion in this city, 17 mi. north of 
Niagara Falls. 

New plant, built and operated by 
Olin Mathieson Chemical Corp. for the 
Navy, is making a liquid alkyl borane 
called HEF-2 that is expected to be 
used in the afterburners of future jet 
aircraft such as the B-70 bomber. Dr. 
L. Kermit Herndon, Olin Mathieson 








vice president, said that the company 
also is working.on development of a 
solid, borane rocket fuel. 

Built at a cost of $44 million, the 
new plant officially belongs to the Navy 
but will supply fuel to the Air Force 
as well. Sometime next year, Olin 
Mathieson expects to complete the $45 
million Air Force fuel plant which is 
now being built adjacent to the Navy 
facility here. HEF-3, reported to be 
ethyl alkylated decaborane, will be pro- 
duced in the Air Force plant. At pres 
ent, still another liquid borane fuel, 
HEF-4, is being made on a pilot plant 
basis. 

Olin Mathieson high energy fuel 
program nearly parallels that of Callery 
Chemical Co.; both programs are an 
outgrowth of the Zip project initiated 
by the Navy in 1952 and joined by the 
Air Force in 1955. Callery recently 
completed the third unit of its own 
liquid borane plant in Lawrence, Kan.; 
hopes to have the fourth and final unit 
finished and the plant onstream in 
June, at which time it will start fuel 
shipments to the Navy. The company 
is building a second and larger plant for 
the Navy. And Callery, like Olin 
Mathieson, also is working on the de 
velopment of a solid, borane rocket fuel 
Callery calls its borane fuels, Hiccal 

Boron-based fuels can increase the 
range, speed and/or payload of aircraft 
and missiles because of their high heat- 
ing values. Compared to an average 
heating value of 18,600 Btu./Ib. for jet 
and rocket hydrocarbon fuels such as 
JP-4 and RP-1, a liquid alkyl borane re- 
leases 25,000 Btu./Ib. while the solid 
decaborane produces about 25,000 


Btu/Ib. 





wer. 


equipment contained in the Sputnik: 
tion of positive ions. 
electrical statistical field. 


radiation. 





New Soviet Sputnik Orbits 


Moscow—Soviet Union last week successfully launched Sputnik III weighing close 
to 3,000 Ib., equipped with solar batteries in addition to electro-chemical sources of 


The Sputnik was described as a cone-shaped device 11 ft. 8 inches long and 5 ft. 
8 inches wide at the base. Russians claimed the satellite weighs 2,972 Ib. 

Following the launching, the satellite reached an orbit of 65 deg. in the equatorial 
plane with an apogee of 1,167 mi. It was circling the earth every 106 minutes. The 
fourth stage of the launching rocket is following the satellite in a close orbit. 

Russians said that no living animal was contained in the satellite. 

The official Soviet announcement said the scientific and radio equipment installed 
in the Sputnik was controlled by a “programming device.” It added: “The tempera- 
ture régime essential for the normal working of the satellite's equipment is ensured by 
a system of thermal controls which alter, with the aid of special devices, the coefh- 
cients of radiation and reflection of the surfaces.” 

Here are some of the research projects the Russians plan to conduct through the 


@ Pressure and composition of the atmosphere in the upper layers and concentra- 
© Magnitude of electrical charges in the satellite and the intensity of the earth's 
© Intensity of the earth’s magnetic field and intensity of the sun’s corpuscular 
Composition and variations of the primary cosmic radiation and distribution of 


photons and heavy nuclei in cosmic rays. 
© Micrometers and temperature inside and outside the satellite’s surface. 
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Sputnik II photos above were taken at 308 sec., 320 sec. and 322 sec. after 1800 EST Dec. 21 by telescope at Patrick AFB, Fla. 
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Photos above were taken at 328 sec., 336 sec. and 340 sec. Sequence shows clockwise tumbling motion of Soviet satellite. 
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Photo sequence of Soviet Sputnik II satellite 
was taken by Perkin-Elmer ROTI optical 
tracking telescope at Air Force Missile Test 
Center, Patrick AFB, Fla., when rocket 
passed within 200 stat. mi. of AFMTC. 
racking telescope has 24 in. aperture and 
focal length up to 500 in. (AW Oct. 28, 
p- 110). Maximum focal length was used 
for these photos. Analysis of photos made by 
Radio Corp. of America Service Co. con- 
cluded that total length of the rocket is 
between 74 and 84 ft. or, putting it an- 
other way, 79 ft. with an uncertainty of 
about 5 ft. Diameter is almost impossible 
to determine because of the mirror-like re- 
flecting surface of the metal skin. Intense 
highlights on left end of rocket appear to be 


caused by reflections from single control 


30 


vane which begins near midsection of rocket 
and extends rearward. Intense reflections on 
right end of rocket are believed to be caused 
by dog capsule. Clockwise flooking at 
photos) tumbling motion of satellite rocket 
is indicated by photo sequence. Analysis 
indicates that at time these photos were 
taken, satellite was tumbling end over end 
once in 200 sec. Due to great distance of 
rocket ffom camera (200 mi.), structural 
details other than length are almost impos- 
sible to discern. Photo enlargements shown 
are typical frames from the best or middle 
part of a series and represent intervals of 
2 sec. of time. Photos are magnified 27.7 
times from the original film. Magnification 
was determined from similarly enlarged 
photos of the sprocket holes of the film and 


Sequence above was taken at 342 sec., 348 sec. and 356 sec. Analysis of photos indicates rocket is approximately 79 ft. long. 


ROTI Photos Indicate Tumbling Sputnik II's Size 


their known dimensions and spacing. To 
determine true length of the rocket it is 
necessary to know the orientation in space 
of the rocket axis relative to the observing 
telescope. Simultaneous coverage was ob- 
tained with another telescope with 24 in. 
aperture and 240 in. focal length located 
about 14 mi. from ROTI. This permitted 
determination of rocket’s orientation. The 
second, smaller telescope took photos which 
duplicated exactly (but at half-scale due to 
shorter focal length) the appearance of im- 
ages on ROTI film. ROTI (recording opti- 
cal tracking instrument) consists of a_pri- 
mary objective telescope, sighting telescopes, 
highspeed 70 camera, controls and 
associated equipment. Eight-ton system is 
assembled on a Navy 5-in. gun mount. 


mm. 
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Snyder Reports Plans to Merge 


Service Public Information Offices 


By Katherine Johnsen 


Washington—Plans to consolidate 
the information and security review ac- 
tivities of the three military services 
with the Office of the Secretary of De- 
fense were disclosed to House Armed 
Services Committee by Murray Snyder, 
the Assistant Secretary for Public Af- 
fairs. 

Rep. John Moss (D.-Calif.), chair- 
man of the House Information Sub- 
committee, promptly announced that 
he would attempt to block the plan, 
charging that it was “a grab for power” 
by Snyder who wanted “absolute con- 
trol” in order to manipulate the release 
of news for policy reasons. 

“It means less and less information 
will be available to the people and Con- 
gress,” he declared. “It means intimida- 
tion of anyone who might have any 
independence.” The first step of Moss’s 
subcommittee was to request detailed 
reports from Secretary of Defense Neil 
McElroy and the information chiefs of 
the services. 

Snyder told the House Armed Serv- 
ices Committee that he had discussed 
the consolidation plan with the informa- 
tion chiefs of the services and antici- 
pated no objections from them on “the 
diminution of their authority” which it 
would entail. The service information 
chiefs, he said, would become “advis- 
ers” in his office. 

“The chiefs of information who have 





Obligation Lag 
Washington—Obligations for new pro- 
curement contracts for aircraft and re- 
lated materiel are lagging behind last 


year. Department of Defense reports 
that total obligations for Air Force and 
Navy procurements were $7.1 billion for 
the first nine months of Fiscal 1958 
(July through March) as compared with 
$7.8 billion for the same Fiscal 1957 


Air Force procurements were $5.5 bil- 
lion for the Fiscal 1958 period as com- 
pared with $6.1 billion for the 1957 
period; Navy procurements were $1.6 
billion as compared with $1.7 billion for 
the 1957 period. 

Expenditures for .aircraft and related 
procurement were up: $7.5 billion for 
the first nine months of Fiscal 1958 as 
compared with $6.8 billion for the first 
nine months of Fiscal 1957. 

As of April, USAF and Navy had a 
total unexpended balance for aircraft and 
related purchases of $16.5 billion. The 
unobligated balance on hand for new 
contracts totaled $7.6 billion. 
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consulted with me indicate that they 
are willing to give it all they have and 
support this plan as we have begun 
to outline it,” Snyder reported. 

Information officials of two services, 
however, told Aviarion WEEK that 
their first information on the consolida- 
tion was from press reports on Snyder's 
testimony before the House committee. 
They indicated unalterable opposition 
to it. 


Personnel Survey 

Snyder's office is now making “a de- 
tailed man-by-man study of the person- 
nel” in the four service information 
offices. “The objective,” Snyder said, 
“is to bring into our combined opera- 
tion the very best people they have.” 

Branch information offices at New 
York and Los Angeles, now manned by 
personnel of the individual services, 
Snyder reported, will be operated as 
“adjuncts” of his office “if they are 
continued at all.” 

Service personnel would staff the in- 
formation offices at individual service 
installations outside Washington under 
“guidance” from Snyder’s office. The 
efficiency rating given by Snyder would 
have equal weight with the rating given 
by commanding officer of the installa- 
ton. 

Appointments for press interviews 
with service officers or officials would be 
arranged through Snyder's office, in- 
stead of through the service information 
office. 

Snyder commented that the service 
information chiefs are “fine men” and 
“T have the highest respect for them as 
military officers whose zeal and loyalty 
to their services is of a very high de- 
gree.” He added: 

‘Loose Confederation’ 

“They are operating now in a more 
or less loose confederation and with 
a great deal of autonomy, particularly 
since they have these large staffs which 
do their planning. . . . They do their 
unilateral planning for news develop- 
ments and for relationships with public 
organizations and for participation in 
public events around the country and at 
the seat of government. 

“The principal advantage (of the 
consolidation) will be in the joint plan- 
ning which we envisage by the estab- 
lishment of a planning office in the 
Office of Public Affairs.” 

Asked whether censorship is imposed 
for policy reasons, Snyder said: 

“You may call it censorship. It is re- 
view for conflict . . . for conflict with 
established policies or programs of the 


Department of Defense or of the na- 
tional government.” 

In the missile field, he added that 
“the Department of Defense has a re 
sponsibility to determine that announce 
ments do not give an impression which 
may be misleading to the public con- 
cerning the availability or the nearness 
to operational capability... . We must 
see that the news is not ahead of the 
production lines.” 


British Investigate 
Third Viscount Crash 


London—British government is inves 
tigating the third crash within seven 
months of a British European Airways 
Viscount 800. Aircraft hit the ground 
several miles short of the runway at 
Prestwick Airport. 

Officials said the BEA Viscount, 
which was on a ground controlled radar 
approach, hit in a normal flight attitude 
with wheels up. No passengers were 
aboard. Aircraft was on charter to 
British Overseas Airways Corp. and was 
to pick up transatlantic passengers at 
Prestwick. Crew of five escaped with 
injuries. Weather at the time of the 
crash was above minimums, but with a 
300 ft. ceiling, according to a govern 
ment spokesman. 

Meanwhile, Danish government re- 
port is expected next week on Nov. 17 
crash of BEA Viscount 802 near Copen- 
hagen. Crew of two escaped unhurt 
when airplane made a forced landing on 
night flight from London. 

British authorities are continuing in- 
vestigation of October crash of Viscount 
802 which was destroyed at Nutts 
Corner Airport near Belfast, Ireland. 
Aircraft was making a GCA go-around 
when it hit the ground. Seven BEA 
crew members were killed. 


Coast Guard Orders 
C-130Bs for Rescues 


Coast Guard will fly Lockheed 
C-130B Hercules on air-sea rescue mis 
sions. First two aircraft are slated for 
delivery in late 1959 from Lockheed’s 
Georgia plant. Order is addition to Air 
lorce. contract for 53 C-130Bs. Con- 
giess has approved Fiscal 1959 appro 
priation for two more Coast Guard 
C-130Bs to be delivered in 1960. Coast 
Guard plans call for total complement 
of 14 C-130Bs. 

Modifications necessary to convert 
C-130B to search and rescue aircraft 
include re-arrangement of cockpit in 
order to add radio operator’s station and 
accommodations for an on-the-scene 
commander. Two seats at rear para- 
trooper doors and clear visions panels 
will provide scanning posts for obsery 
ers during air-sea rescue missions. 
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First Quarter Shows Increases; 
Aviation Resists Recession Drop 


New York—First quarter earnings in 
the aviation industry generally bucked 
the downtrend in other industries. 
Boeing, Cessna, General Dynamics, 
Lockheed, McDonnell, Temco and 
United Aircraft reported increased earn- 
ings; Martin, North American and 
Curtiss Wright were down. 

United Aircraft, whose earnings last 
year reached an all-time peak, reported 
fist quarter 1958 earnings of $11,543,- 
934. Earnings last year in the same 
period were $10,967,663. 

Sales rose from $297,993,962 to 
$308,847,101 and per share earnings 
from $1.69 to $1.78. Backlog was $1.8 
billion. 

Boeing’s earnings rose to $9,499,190 
compared with $58,075,464 a year ago. 
Sales of $411,051,648 compared with 
$292,711,969 a year ago represented a 
net return of 2.31 cents per dollar of 
sales and emphasized a trend toward 
rising volume and smaller profits in the 
industry. 

Write-offs on the 707 ;et transport, 
rising interest expenses and increased 
amortization on facilities bore substan- 
tial impact on profit margin, Boeing 


Lockheed Aircraft Corp.’s first quar- 
ter earnings increased almost 50% 
despite earlier predictions by the com- 
pany that 1958 would not be as good a 
vear as 1957. The figures: 


1957 
$3,415,000 
$1.16 
$195,479,000 
$1,533,469,000 


1958 
Earnings $5,076,000 
Per share ...$1.72 
Bee. . anaes ok $238,670,000 
Backlog . .$1,251,523,000 

Board Chairman Robert Gross _re- 
peated the earlier note of caution, fore- 
casting that sales and earnings might be 
lower for the remainder of the year. 
However, totals for the year should be 
satisfactory, he said. 

Development write-offs for the Elec- 
tra turboprop transport were 20% less 
than the same period last year, explain- 
ing to some extent the earnings increase 
this year. 

e Curtiss Wright net dropped from 
$9,942,256 last vear to $5,014,560 this 
vear, or from $1.26 to 62 cents a share. 
Sales also fell, from $147,427,760 last 
year to $105,076,814 this vear. A $15 
million increase in backlog was reported 
by the company, however, bringing 
total to $330,000,000. 

¢ General Dynamics’ earnings rose from 


Republic Develops Jet 


$9,399,611 to $9,872,366 and sales 
from $342,758,297 to $386,419,273. 
Per share earnings were $1.0] this year 
compared with $1.05 last year, but the 
recall of a debenture issue resulted in 
there being about 800,000 more shares 
of common outstanding this year. Back- 
log was $1,774,000,000 at the end of 
the quarter. 

¢ McDonnell Aircraft Corp. earnings 
after taxes were $6,681,299 on sales of 
$321,993,672 for nine month period 
ending March 31. Earnings topped a 
similar period in 1957 by $469,147. 
Company’s backlog of orders is $487,- 
055,727, which does not include a re- 
cent F-101B contract for $58,140,000. 
McDonnell employs 24,822 persons. 

¢ Temco Aircraft Corp. reported first 
quarter net earnings of $596,957, against 
$294,798 for the first three months of 
1957. Quarter sales were $27,145,000, 
compared with $27,227,000 a year ago. 
Temco has a backlog of about $135,- 
000,000 and is continuing development 
of Navy’s Corvus missile. 

e Cessna Aircraft Co., Wichita, Kan., 
reports second quarter earnings reached 
an all-time high with profits after taxes 
amounting to $1,585,719, or $2.07 a 
share, compared with $1.12 a share for 
a similar period last year. Earnings for 
first six months totaled $2,068,609, 
against $1,694,138 a year ago. Sales 
for three month period ending March 
31 were $23,656,000, a gain of $6,422,- 
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Drone 


Swallow, delta-wing turbojet-powered drone, is being developed by 
Republic Aviation Corp.'s Guided Missile Division for Army. All- 
weather advance surveillance drone, which will be able to carry 
television, infrared or photographic equipment, is shown in model 
form. Short range of drone could be increased. Swallow uses zero- 
length launcher with JATO assist. Contract for Swallow is valued 
at $3 million and includes study, development and detail design 
and production of service test models. Phase I study has been com- 


pleted. 
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000 over the previous vear. Six-month 
sales totaled $44,428,000, or 37% more 
than for the same period last year. 
Company directors declared a dividend 
of +0 cents a share payable to stock- 
holders of record May 9. Company's 
military backlog on Boeing B-52 stabil 
izer assemblies and T-37A_ twin-jet 
trainer exceeds $52,000,000 

e The Martin Co. reported first quarter 
income of $1,693,531, a drop of $316,- 
004 under that period a year ago. Quar- 
ter sales were $96,361,490, against 
$98,748,234 in 1957. 

e North American Aviation, Inc. back- 
log of orders totaled $515,750,306 as of 
March 31. Company reported its net 
income for six month period ended 
March 31 was $12,881,000, compared 
with net income of $18,482,000 for that 
period in 1957. 

Piper Aircraft said gross sales for the 
first six months of its fiscal vear were 
$12,486,217, a drop of $1,969,599 un 
der a similar period last vear. Net in 
come was $975,216, against $1,592,109 
a VCarT ago. 

Officials looked for increased earn- 
ings, noting that Piper Comanche pro- 
duction will reach four airplanes a day 
in September and is scheduled for five 
a dav in October. 

Other financial reports revealed: 
® Fairchild Camera and_ Instrument 


Corp. lost $209.000 in the first quarter 
compared with a $32,000 loss last year. 


Sales were $7,210,000 this vear and 
$9,624,000 last vear. The company 
said it expected to show a profit by the 
end of the vear and added that it had 
just received a substantial contract for 
Jupiter C test equipment. 

¢ Food Machinery and Chemical Corp. 
which makes ground handling equip- 
ment for Thor and other missiles, re- 
ported gross income from defense sales 
of $50,782,544 for 1957, a $2.5 million 
drop from 1956. Total earnings for 
1957 were $15,895,406 and earnings 
per share were $4.60. 

¢ Jack & Heintz report first quarter net 
income of $346,000 or 38 cents a share 
on sales of $6,098,000 compared with 
last year’s income of $388,000, or 42 
cents a share, on sales of $6,454,000. 

e Aeronca Mfg. Corp. diversifving into 
high temperature aircraft structures and 
commercial products, reported sales in- 
creased in 1957 bv $2.5 million to a 
total of $22,729,999. But for cutbacks 
last vear, sales would have been higher, 
the company noted. Earnings rose to 
$601,507 or 95 cents a share compared 
with $512,417 in 1956, equal to 77 
cents a share. 

e Texas Instruments reported a record 
first quarter, with sales of $20,480,000 
and earnings of $1,109,000 or 34 cents 
a share. Last year sales and earnings 
were $15,252,000 and $790,000. 

e Air Reduction Co. sales and earnings 
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dropped. under 1957 levels, with com 
pany reporting 1958 net income of 
$3,370,716, a 22% drop under a year 
ago. First quarter sales totaled $46, 
243,507, a drop of 6.5%. 

e American Bosch Arma Corp. quar- 
terly profits were $886,708 on sales of 
$27,018,890. Profits dropped $454,907 
under last year when sales were $31, 
380,571. Company backlog of military 
orders was estimated at $165,000,000. 
¢ Aeroquip Corp. reported quarterly 
earnings of $387,186, an increase of 


$123,095 over the same period a year 
ago. Six-month sales totaled $17,120, 
431, as against $20,928,660 last year 
Quarterly sales were $8,294,036, com 
pared with $8,826,395 in 1957. 

e All American Engineering Co., hold 
ing a backlog of $3,200,000, reported 
1957 earnings of $50,595 on sales of 
$4,091,733 

e Rheem Manufacturing Co. said it 
lost $170,288 in the first quarter. Sales 
dropped to $37,420,014 from 
1957 


were 
$48,195,180 in 


Aircraft Companies File Reports 


On Executive Pay, Stock Holdings 


Washington—F ollowing is a list of ex- 
ecutive and directors salaries and stock 
holdings as filed by aircraft companies 
with the Securities and Exchange Com- 
mission 

INDUSTRIES INC.—C. B. 
president and chairman, board 
of directors, $52,000 salary and 157,999 
shares of common stock; R. L. 


Ash, vice 
president and director, salary not listed, 
67,981 shares of common 


LITTON 
Thornton, 


stock nH. W. 
Jamieson, vice president and director, sal- 
ary not listed, 67,756 shares of common 
stock; M. L. Mace, vice president and direc- 
tor, salary not listed, 16,756 shares of com- 
mon stock; G. MeDaniel, vice president and 
director, salary not listed, 5,000 shares of 
common stock; C. A. Spaatz, director, 2,800 
shares of common stock; J. A. Thomas, 
director, 26,495 shares of common stock. 

PIASECKI AIRCRAFT CORP. The cor- 
poration did not report salaries of its offi- 
cers or directors F. N. Piasecki, president 
and chairman, board of directors, 198,055 
shares of common stock: D. N. Meyers, 
vice president and director, 43,267 shares 
of common stock; J. J. Davis, secretary and 
director, 1,000 shares of common stock 
R. G. Kutzer, assistant treasurer and dire« 
tor, 100 shares of common stock: E. G. 
Vanderlip, director, 1,050: E. Deland, engi 
neering consultant and director $3,268 
shares of common stock; R. Deetjen, direc- 
tor, 500 shares of common stock: G. Jd. 
Higgens, director, 450 shares of common 
stock; D. Lillis, director, 625 shares of 
common stock. 

THE GARRETT CORP. 
the fiscal year ending June 30 4. C. Gar- 
rett, chairman, board of directors, $82,069 
salary and 22,356 shares of common stock ; 
M. 8. Gelber, vice president, secretary and 
director, $40,191 salary and no stock listed 
W. D. Morgan, vice president and director 
$58,610 salary and 5,286 shares of common 
stock; W. R. Ramsaur, vice president and 
director, $62,519 salary and 5,534 shares of 
common stock; B. N. Snow, vice president 
and director, $42,981 salary and 1,000 
shares of common stock; W. C. Whitehead, 
president and director, $76,974 salary and 
6,605 shares of common stock; E. Barlow, 
vice president and director, salary not 
listed, 14,332 shares of common stock. 

E. A. Bellande, vice president and direc- 
tor, salary not listed, 281 shares of com- 
mon stock; L. T. Chou, director, no salary 
or stock; C. T. Leigh, no salary, 145 shares 
of common stock; W. R. Lovelace I, direc- 
tor, no salary or stock; V. N. Bessetti, 
director, no salary, 145 shares of common 
stock; Merrill, Lynch, Pierce, Fenner and 
Smith, stockholder, 121,856 shares of com- 
mon stock. 

WESTINGHOUSE ELECTRIC CORP.— 
G,. A. Price, chairman, board of directors, 
$138,779 salary, 6,116 shares of common 
stock; M. W. Cresap, president and direc- 
tor, $109,979 salary and 1,627 shares of 
common stock; E. V. Huggins, chairman, 
executive committee, vice president and 


Figures are for 


director, $53,239 salary and 2,054 shars 
of common stock; J. K. Hednette, executive 
vice president and director, $97,767 salary 
and 2,463 shares of common stock 

The following persons did not rece 
salaries E. Hopkinson dJr., director, 200 
shares of common stock; J. W. Reavis, di 
rector, 200 shares of common stock; J. M 
Schiff, director, 12,500 shares of commor 
stock; D. Anderson, director, 200 shares o 
common stock; A. W. Page, director, 260 
shares of common stock: W. C. Robinson, 
director, 1,000 common stock 
RK. H. Taylor, director, 400 shares of con 
mon stock. 

E. 0. Boshell, director, 400 shares of com 
mon stock H. B. Higgens, director, 40° 
shares of common stock Cc. R. Cook, d 
rector, 100 shares of « n stock; W. A 
Patterson, director, 100 shares of commor 
stock: A. W. Rebertsen, director 1,000 
shares of common stock F. R. Denton, di 
rector, 100 shares of common stock 4. 
Hall, director, 705 
T. J. Hargrave, director 
mon stock; J. J. MeCloy, 
shares of common stock 

THE MARTIN CO—G. M. Bunker, pre 
ident and chairman, board of directors 
$140,000 salary and 77,344 shares of con 
mon stock: W. B. Bergen, executive vice 
president, $64,000 salary with stock not 
listed: J. W. Sweetser, vice president, $49 
000 salary with stock not listed; G. T. Wil- 
ley, vice president, $49,000 salary with stoch 
not listed: H. Bruce, director, no salary and 
4,730 shares of common stock; W. A. Burns 
dr., director, no salary and 200 shares of 
common stock; J. KEK. Parker, director, nm 
salary and 2,000 shares of stock: E. H 
Pixley, director, no salary and 122 shares 
of common stock; A. R. Reyee, director, ni 
salary and 242 shares of common stock 
F. F. Russell, director, no salary with 37 
500 common shares of common stock owned 
by National Aviation Co. of which Russell 
is a director and chairman of the executive 
committee; D. M. Spencer, director n 
salary and 1,103 shares of common stock 
4. L. Sullivan, director, no salary and 
9,702 shares of common stock 

HILLER HELICOPTERS—The following 
officers and directors were not listed in the 
salary columns on 8.E.C. proxy statements 
8. Hiller Jr., president and director, 100,000 
shares of common stock; W. A. Blees, direc- 
tor, no stock; E. T. Bolten, executive vice 
president, general manager and director 
200 shares of common stock; F. A. Callery. 
director, 1,000 shares of common stock 
A. 4. M. Chadwick, senior vice president and 
director, 500 shares of common stock 
K. Ferguson, director, 500 shares of con 
mon stock; P. M. Hamillten, director, 100 
shares of common stock; F. A. Heilman, 
director, no stock; 8. Hiller Sr., director 
3,250 shares of common stock; M. E. Me- 
Alpin, director, 1,900 shares of common 
stock; H. L. MelIntyre, director, 50 shares 
of common stock; L. B. Richardson, dire« 
tor, 100 shares of common stock; A. W. B 
Vincent, vice president and director, 13,503 
shares of common stock 

AERONCA MANUFACTURING COBP.— 


shares of 


shares of common stock 
100 shares of con 


director 100 
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4. A. Lawler, president and director $60,000 
salary and 52,000 shares of common stock; 
8S. H. Badgett, vice president-operations, 
$35,000 salary and no stock listed; R. E. 
Harrison, director, no salary with 1,825 
common shares and 625 prior preferred 
shares of stock; F. L. Roberts, director, no 
salary and 300 shares of common stock; 
E. Streifhare, director, no salary with 10 
common shares and 250 prior preferred 
shares of stock. 

G. J. Wolf, director, no salary with 5,325 
common shares and 650 prior preferred 
shares of stock; R. A, Dadisman, director, 
no salary and 500 shares of common stock; 
F. D. Danford, director, no salary and 11,- 
950 shares of common stock; L. T. Kemmey, 
director, no salary with 199 common shares 
and 140 55-cent cumulative preferred shares 
of stock; &. J. Kuderer, secretary-treasurer 
and director, salary not listed with 1,300 
shares of common stock; E. 8. Myers, direc- 
tor, no salary with 250 common shares and 
1,390 shares of prior preferred stock; 
4. Slezak, director, no salary and 100 shares 
of common stock. 

PIPER AIRCKAFT CORP.—W. T. Piper, 
president and chairman, board of directors, 
$38,782.80 salary and 139,144 shares of 
common stock; N. J. Green, director, no 
salary and 9,185 shares of common stock; 
R. K. Griffin, director, no salary and 578 
shares of common stock: E. N. Hunting, 
director, no salary and 1,050 shares of com- 
mon stock; W. J. Jamouneau, secretary, 
chief engineer and director, salary not 
listed with 315 shares of common stock; 


H. Piper, vice president-research and devel- 
opment and director, salary not listed with 
23,108 shares of common stock. 

T. F. Piper, vice president-operations and 
director, salary not listed with 21,409 shares 
of common stock; W. T. Piper Jr., executive 
vice president, salary not listed with 21,953 
shares of common stock; C. W. Pool, treas- 
urer and director, salary not listed with 577 
shares of common stock. 

BENDIX AVIATION CORP.—M. P. Fer- 
guson, president and director, $150,599.96 
salary and 3,073 shares of common stock; 
W. H. Houghton, vice president, treasurer 
and director, $82,850 salary and 3,038 
shares of common stock; R. P. Lansing, 
vice president and director, $87,650 salary 
and 3,748 shares of common stock; C. Mar- 
eus, vice president and director, $94,650 
salary and 225 shares of common stock; 
G. E. Stell, vice president and director, $82,- 
100.04 salary and 1,552 shares of common 
stock; H. B. Baker, director, no salary and 
2,247 shares of common stock; J. D. Big- 
gers, director, no salary and 225 shares of 
common stock; C. Francis, director, no 
salary and 210 shares of common stock: 
E. Kanzler, director, no salary and 1,124 
shares of common stock; C. 8. H. Mott, 
director, no salary with C. S. Mott Founda- 
tion holding 22,470 common shares and the 
Mott family group holding 32,822 common 
shares of stock; E. BR. Palmer, director, no 
salary and 898 shares of common stock; 
L. F. Polk, vice president, group executive, 
member of the executive committee and 
director, no salary and 76,914 shares. 


Supersonic Bomber Cancellation 


Sparks RAF Air Chiefs ‘Revolt’ 


London—Military discontent with 
government defense economies broke 
into the open in Britain this week, 


spurred by release of details of an un- 
conventional supersonic bomber which 
has been cancelled in the cutback. 


Several British newspapers gave 
prominent play to what they called the 
“revolt of the air chiefs.”” These stories 
stemmed from an air conference in Lon- 
don during which Royal Air Force 
spokesmen, including Chief of Air 
Staff Sir Dermot Boyle, outlined future 
RAF requirements, with a strong em- 
phasis on supersonic manned aircraft. 

Many took this to be an open declara- 
tion of war with the White Paper phi- 
losophy of Defense Minister Duncan 
Sandys, who advocates as swift a transi- 
tion as possible to guided weapons. 

Fuel was added to the fire with re- 
lease of details of a projected 1,800- 
mph. folding wing bomber labeled the 
Swallow. Government support of the 
Vickers-Armstrongs design has been 
dropped after a large research contract 
expenditure, estimated by one paper to 
be as high as $4.2 million. 

These details of the Swallow were 
given: 
elIts wings, straight for landing and 
takeoff, could be swept in flight for 
achievement of speeds of Mach 2.5. 

e Powerplants were to be four er. 
mounted jet engines which could be 
swiveled in flight for control purposes. 
There were no ailerons, flaps or tail- 
plane called for in the design. 

e Revolutionary cooling system was de- 
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signed to hold down skin temperature 
rise at high speeds. No further details 
of this were available. 

Defense Ministry sources say there is 
U. S. and NATO interest in the British 
design but there will be no further 
United Kingdom backing for it. Director 
of the project was Dr. Barnes Wallis, 
chief of research and development at 
Vickers-Armstrongs (Aircraft) Ltd. 

What the RAF chiefs said at the 
controversial London conference did 
not, in fact, conflict with the Sandys 
White Paper, which called for contin- 
ued development of the supersonic 
English Electric P.1 fighter and a suc- 
cessor to the Canberra bomber. 

But their references to a supersonic 
bomber were, in many quarters, taken 
as a demand for reinstatement of the 
cancelled Avro program for a V-bomber 
successor rather than as a reference to a 
follow-up Canberra design. 

Speakers, discussing RAF. long-range 
plans, emphasized that while missiles 
will have a larger role, manned aircraft 
will continue to have major importance 
and will never be abandoned entirely. 

“The unmanned weapon, compared 
with the manned weapon, is very inflex- 
ible, and in war you need flexibility.” 
Sir Dermot said. 

Chief among the prospects men- 

tioned for manned aircraft: 
e Second generation of V-class bombers, 
plus the Canberra bomber replacement. 
Designs for the latter class bombers 
exist, and “‘all we need now is the all- 
clear to go ahead and develop it.” 


eA long-range fighter designed to in- 
tercept, identify and destroy beyond 
the practical range of surface-to-air 
guided weapons. A simpler, more ver- 
satile and economic aircraft than cur- 
rent interceptors will be needed for 
overseas policing. 

¢ Comets and Britannias will suffice for 
personnel carrying, but a long-range 
freighter will be needed, and a decision 
on this probably will be made soon. 
(here also may be development of a 
short range freighter smaller than the 
Blackburn Beverley—possibly with ver- 
tical take-off. 

e Work is progressing on the Bristol 
192 general purpose helicopter, and a 
decision will be made between several 
new types under development to re- 
place the Whirlwinds and Sycamores. 

Speakers were less specific about mis- 

sile development. Main points were: 
© There will be a wort | generation of 
unmanned weapons currently under de- 
velopment. 
e Surface-to-air Bristol-Ferranti Blood- 
hounds will be followed by a further 
development of the English Electric 
Thunderbird, for defense against higher- 
flying supersonic bombers. Both will be 
converted to carry nuclear warheads. 

News of the Swallow bomber added 
to the belief that the air chiefs were up 
in arms over the supersonic bomber 
cancellations. 

It was the propriety of holding a con- 
ference open to muisinterpretation—if, 
in fact, it was misinterpretation—which 
drew Defense Ministry fire rather than 
any actual statements made at the 
conference. 

No time was wasted in calling Chief 
of Air Staff Boyle on the carpet for this 
matter. 

The fact that the conference was at- 
tended by such high ranking personali- 
ties as the Duke of Edinburgh and 
Chief of Naval Staff Lord Mountbatten 
added to the importance of the views 
presented there. 

Opposition members in Parliament 
had a field day with the situation. La- 
bor Party spokesman George Brown 
said the presentation of the RAF’s role 
“could bear the interpretation that this 
was simply an American-style confer- 
ence where one service quite openly 
and bluntly projects its claims, both 
against other services—in this case the 
Navy—and also against the Ministry of 
Defense which exists allegedly to coor- 
dinate defense. It could bear that in- 
terpretation, and to that extent, the con- 
ference was not only questionable but 
improper.” 

Publicly, at least, the Defense Min- 
istry prefers the explanation that the 
Royal Air Force did not realize the po- 
litical implications of what it was doing. 
Even if this is true, it does not conceal 
the fact that a conflict does exist. 

RAF leaders, as well as spokesmen 
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guidance system experts 
through m=areee training devices 


The guidance system of a missile is critical to its purpose — without the system— 
or without intelligent handling of the system's equipment there is no effective weapon, 


The military must train its “unskilled short-term” personnel to operate and 
maintain this system—and the question arises . . . How? 


Today ERCO is building training devices for this very project. A system which will 

permit accelerated, highly specialized training for individual personnel 

and teams assigned to the operation and maintenance of the guidance 

system. These ERCO designed devices will quickly, and economically 

permit the military to obtain skilled technical personnel with 

maximum specialization on a minimum time basis— 

or the term we use “effectivate*” the system. 42:10 iO =00|0 aae 
| / a / 


If you are a contractor and you are in =:|-=:|O 

need of someone to solve the problem of the |_|. ae 
“Man-Machine Data Link’ — contact us today. 

Our leadership in the creation of training devices 


has been gained with field proven equipments. 
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Write to ERCO PLANT, Nuclear Products — 
ERCO Division, ACF Industries, Incorporated, 
Riverdale, Md., Dept. MT. 


SYSTEMS GUIDANCE EMERGENCY 
INDOCTRINATION RADAR PROCEDURE 


EQUIPMENTS FAULT 
FAMILIARIZATION DETECTION 


LAUNCHING AND 
LAUNCHING TRAJECTORY INSTRUCTORS 


PROCEDURE COMPUTERS CONSOLE 


%* Effectively Activate 


DESIGNED AND BUILT BY SKE @#ad_ 4p 


NUCLEAR PRODUCTS — ERCO. DivISiION (Cf INDUSTRIES. INC.. RIVERDALE. MARYLAND 


AMERICAN CAR AND FOUNDRY « AVION * CARTER CARBURETOR + SHIPPERS’ CAR LINE * W-K-M + ADVANCED PRODUCTS 





...aviation’s standard transparent plastic 


PLexiGias is a trade-mark, Reg. U.S. Pat. Off. and in other principal countries 
in the Western Hemisphere. Chemicals for Industry 


Canadian Distributor: Crystal Glass @ Plastics, Ltd., 130 Queen’s Quay East, . iH Re =& HAS Ss 


Toronto, Ontario, Canada, 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
g tees te petnainal f . 








for the aircraft industry, have made no 
secret of the fact that they do not care 
for the doctrine which is cutting off all 
fighter development after the P.1 as well 
as leaving Britain’s subsonic V-bomber 
force with no supersonic successors. 

Defense Minister Sandys, on the 
other hand, is known to feel that de- 
velopment of a large supersonic bomber 
for the RAF would involve such a time 
lag that Britain now would be behind 
the field, in any event. To this, he pre- 
fers a rapid transition to missiles. 

Sandys also believes the time is past 
when military budgets will carry a large 
part of the financial burden for civil 
aviation development. 

One thing is certain as a result of the 
furor: the government now is going to 
find it necessary to defend in open de- 
bate policies which only a short time 
ago it considered settled. 

Low speed radio-controlled flights 
have been made with a Swallow model 
configuration developed by Dr. Barnes 
Wallis, Vickers research chief, but on 
one of its final programmed flights the 
model got out of range and was lost in 
the sea. 

No high-speed models were built, 
nor were mockups or prototype air- 
craft ever designed or built. Some ob- 
servers see this as one reason for lack 
of continued interest by the Ministry 
and point out that if Wallis had frozen 
the configuration some time ago and 
built a manned flying model he might 
have been able to keep the project 
going. 

Some type of catapult rig has been 
built near the Vickers research office 
at the Weybridge Works. Two sand- 
bagged enclosures house firing _per- 
sonnel and the catapult, which is lined 
up parallel to the main runway at Wey- 
bridge. Presumably, such an apparatus 
would be used for making dynamically 
similar flight tests of scaled models. 


Civil Air Research 
Gets Ministry Aid 


London—Financial backing will be 
provided by the British government 
for research and development projects 
which are solely in the field of civil 
aviation. 

Such help will be in addition to 
normal aeronautical research and devel- 
opment support for British defense 
needs. 

“So far, the military and civil: re- 
search have been one whole, done to- 
gether,” Supply Minister Aubrey Jones 
told the House of Commons. “The 
demand for military aircraft is subsid- 
ing. It is impracticable to pass over 
the whole of the civil research to the 
industry straightaway. The government 
therefore proposes to continue research 
as a whole, for the time being, at 
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Geometry Control on F-106 Inlet 


Varied combination of inlet boundary layer and geometry controls are employed in Con- 
vair's F-106 all-weather interceptor displayed at Armed Forces Day show in Washington. 
Geometry of inlet is varied by hinged ramp inside inlet which adjusts diameter for maxi- 


mum efficiency. 


layer separator bleeds off air for inlet efficiency. 


Sensor is visible on inlet’s outer wall. 


Perforated section on boundary 
Complex system of ducts is shown inside 


the separator. Outside ducts appear to dump air above and below inlet, but center ducts 
are scoops, for cooling air supply or other uses. 


roughly the existing level. As the civil 
research becomes more and more iden- 
tifiable, the cost of it will be passed 
on to the industry itself, though the 
actual execution of the Bovess may 
well still be done within government 
establishment.” 

One of the first effects of the gov- 
ernment policy is expected to be a 
green light for the proposed British 
supersonic airliner now under study by 
a consortium of major aircraft firms. 

In return for government aid, the 
industry will be expected to take fur- 
ther steps to rationalize itself by reduc- 
ing the number of firms which are 
active. At present there are 14 airframe 
manufacturers and five aero-engine 
firms. The Supply Minister questions 
whether there will be enough business 
in the next few years for more than 
two engine units and four major air- 
frame manufacturers. He foresees re- 
duction of the present work force of 
250,000 to about 150,000. 

Government decision to support civil 
research and development was taken in 
the expectation that in the course of 
time the industry itself will progres- 
sively assume financial liability for the 
civil research. ; 

“It would be fruitless to continue 
this expenditure unless the industry re- 
organizes and strengthens itself to the 
extent necessary to meet the changed 
conditions with which it is now faced,” 
Jones warned. “The future of research 
depends, then, on the progress made by 
the industry itself.” 

He noted that the industry already 
has accepted responsibility for most of 
the development costs of new civil air- 
lines. But the supply minister said the 


need for 


Government recognizes the 
“a future 


financial ef in developing 
generation of aircraft.” 


News Digest 





North American Aviation’s Missile 
Development Division announced last 
week the existence of Project RISE, 
(Research in Supersonic Environment) 
to gather test information concerning 
aerodynamics, guidance, propulsion and 
—, system development well above 
Mach The findings . this project 
will be applied to he | 70 bomber. 
Existence of the project a its goals 
was reported in the March 31 issue of 
Aviation Week (page 18). 

Many other advanced programs also 
will benefit from the data that will be 
gathered. Project RISE has scheduled 
flights of the X-10 test vehicle for the 
Navaho missile program. During these 
flights, X-10s will be used as supersonic 
drones to test the effectiveness of vari- 
ous interceptor missiles. 


President Eisenhower last week ap- 
proved the purchase of three Boeing 
707 jet transports for use by himself 
and other high ranking government and 
military officials. The three planes are 
scheduled to be delivered in early 1959 
but there is a possibility of an earlier 
delivery late this year. The aircraft will 
be pooled for government use in the 
Special Air Missions Section of the Mili 
tary Air Transport Service and will be 
flown on transcontinental or intercon 
tinental official flights. It is the first 
time the Air Force has purchased jet 
transport aircraft for MATS use. 
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Qantas Bids for Cut of U.S. 


Bid by Australian airline to compete in domestic 


market could open way 


By L. L. Doty 


Washington—First bid by a foreign 
aitline to compete in lucrative U.S. do- 
mestic markets is being made by Qantas 
Empire Airways. 

In a petition filed with the Civil 
Aeronautics Board, the Australian na- 
tional airline has asked for an interpreta- 
tive ruling of the Air Commerce Act of 
1926 that would give the airline the 
right to carry international passengers 
locally between points in the US. 

The action has drawn sharp protests 
from both American Airlines and United 
Air Lines, the latter warning that the 
issues at stake will affect trafic through- 
out the entire domestic airline industry. 
Opposition of other U.S. trunklines will 
be handled through the Air Transport 
Assn., which will file an intervention 
petition with the Board. 

According to most observers, the 
Qantas action, if successful, could open 
U.S. domestic markets to other foreign 
carriers now authorized to serve two or 
more co-terminals within the U.S. At 
present, 14 foreign airlines are author- 
ized to serve 18 pairs of U.S. cities on 
their international routes. 


Qantas’ Position 

Here is the position taken by Qantas 
in the first attempt to break into do- 
mestic markets: 
© Qantas has requested the Board to 
construe Section 6(b) of the Air Com- 
merce Act to mean that carriage of 
trafic by a foreign airline locally be- 
tween U.S. points is not prohibited if 
such traffic is international. The Qantas 
petition further asks that such an in- 
terpretation apply even though the in- 
ternational traffic is carried from or to 
the U.S. by. a foreign or international 
airline other than Qantas. 
¢ Specifically, the airline asks the Board 
to declare that it has the right to carry 
a San Francisco-London passenger from 
San Francisco to New York where he 
will connect with some other carrier for 
continuing travel to London. 
e In the reverse direction Qantas wants 
permission to receive from another for- 
eign airline in New York a passenger 
traveling on a through ticket from Lon- 
don and carry him to San Francisco 
where he will either terminate or con- 
nect with another airline for onward 
transportation. 


38 


for other foreign carriers. 


Qantas is now operating under a 
foreign air carrier permit issued by the 
Board on Dec. 24 following amend- 
ments to a bilateral agreement agreed 
upon by the U.S. and Australia on Dec. 
3. The permit authorizes Qantas to 
serve Honolulu, San Francisco and New 
York as intermediate points on_ its 
around-the-world route. 


Airline Objections 


At the time the agreement was 
signed, large segments of the US. air- 
line industry accused the State Depart- 
ment of expanding an established “give- 
away” policy which, they said, began 
with the grants of “one-sided” route 
advantages to the Netherlands and Ger- 
many. 

Airline officials were quick to point 
cut that before, the amendments to the 
Australian bilateral were drafted, the 
U.S. and Australia enjoyed fairly equal 
economic opportunities in the develop- 
ment of the U.S.-Australia transpacific 
route. Generally, the industry now esti- 





Foreign Service 
U.S. routes authorized for service by 
foreign airlines include: 

San Francisco-Honolulu. .Qantas, Japan 
Air Lines, Phil- 
ippine Air 
Lines. 

Honolulu-New York .. . .Qantas. 

San Francisco-New York. .Qantas BOAC 

New York-Seattle Trans - Canada 

Air Lines. 

BOAC, Air 

France, Ali- 
tala, Irish Air 

Lines 

BOAC. 
BOAC. 
BOAC. 
BOAC. 
BOAC. 

.Aeronaves, Air 

France, Varig. 

Boston- Washington . Air France. 

New York-Houston .... .: Air France. 

New York-Miami Avianca, Cinta. 

Chicago-Miami REAL. 

New York-San Juan ....Air France. 

Miami-San Juan British West 

Indian, REAL. 

REAL. 


New York-Boston 


New York-Chicago 
New York-Detroit 
Boston-Chicago 
Boston-Detroit 
Chicago-Detroit 

New York-Washington . 


Miami-New Orleans .... 











Local Market 


mates that Australia holds an eight-to- 
three traffic advantage over the U.S. as 
a result of the amendments. 

US. carriers also charge that Australia 
had no operating rights to offe: the U.S. 
of sufficient economic value to justify 
the transcontinental link authorized for 
Qantas. In exchange for the through 
route, the U.S. was given the right to 
fly from Australia to Antarctia and be- 
vond, to New Zealand and southeast 
Asia and from Australia to Africa. Ac 
cording to one airline economist, most 
of these routes bear only a slight com 
mercial appeal to U.S. operators. 


United's Petition 

The latest move by Qantas in seek- 

ing local traffic rights for international 
passengers already has reawakened 
much U.S. bitterness against the 1957 
bilateral. In a statement to the Civil 
Aeronautics Board, United Air Lines 
warned that Qantas seeks “to usurp the 
connecting function presently _ per- 
formed by domestic carriers with re 
spect to international traffic moving be- 
tween major points of the United 
States.” It added: 
“_. . it is certainty that Qantas and 
other foreign carriers hope and will tr 
to capture as large a part of that 
market (San Francisco-New York traf- 
fic) as they possibly can. There is no 
question but that the divisionary im- 
pact of Qantas’ proposal on the domes- 
tic industrv would be severe.” 

United Air Lines suggested in its 
statements that joint tariffs filed by for- 
eign air carriers with the Civil Aero- 
nautics Board indicate that some are 
already using their co-terminal authori- 
zations to carry traffic locally to con 
nect with other international carriers. 


Joint Tariff Figures 

Here are a few of the tariffs cited 
by United: 
®Los Angeles-Hamburg. Joint fare is 
broken down with Trans World Air 
Lines or Western Air Lines covering the 
Los Angeles-‘San Francisco portion, 
Qantas, the San Francisco-New York 
portion and Lufthansa handling the 
balance. 
@ New York-Tokyo. British Overseas 
Airways Corp. covers the New York- 
San Francisco — of this joint fare, 
Pan American World Airways or United 
Air Lines takes the San Francisco-Hono- 
lulu portion and Japan Air Lines or 
Pan American handles the balance. 
United points out that it has not agreed 
to any of the joint fares cited 
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on grounds they are illegal. 

According to interpretations of the 
bilateral agreement by protesting Amer- 
ican carriers, Qantas is authorized to 
carry passengers between any two or 
more U.S. points named in its foreign 
air carrier permit when the passenger 
is traveling on Qantas to or from a for- 
eign point. 

In its motion to dismiss the Qantas 
petition, American Airlines said air 
transportation by a foreign air carrier 
to, from and within the U.S. must first 
be authorized by section 402 of the 
Civil Aeronautics Act of 1938. It adds: 
“Only if the transportation is so au- 
thorized is it necessary to take the 
further step of ascertaining whether the 
air transportation involved may violate 
the cabotage clause of section 6(B)” 
of the Air Commerce Act. 


Cabotage Principle 


Key to the entire controversy is the 
principle of cabotage which, most air- 
line attorneys agree, has no accepted 
legal definition in terms of international 
aviation. In 1947, former Civil Aero- 
nautics Board Chairman James Landis, 
described the principle this way: 

“Cabotage is the handling of traffic 
within the traditional jurisdiction of a 
particular state; that is, the traffic be- 
tween New York and Miami is cabotage 
from the standpoint of any foreign air- 
line.” 

Most airline attorneys agree that 
cabotage is similar in scope to a “closed- 
door” restriction and insist that the 
cabotage principle must be given legal 
clarification to cover all international 
aviation if domestic carriers are to be 
fully protected from competition within 
the U.S. by foreign carriers. 

Some airline operators, however, fear 
that chances of protection through the 
cabotage principle are slim since it runs 
contrary to the State Department’s cur- 
rent free trade policy. 

In its statement supporting its peti- 
tion to intervene in the Qantas case, 
United said, “. . . the word ‘cabotage’ 
itself is seldom given express definition 
either legislatively or in reported opin- 
ions. 

Consequently, the carrier based its 
case against the Qantas proposal on 
“governing statutes, treaties, executive 
agreements and pertinent decisions of 
the Board.” American cited numerous 
CAB decisions in the past to support 
its stand against the Qantas petition. 


Traffic Threat 


Threat of a loss of traffic to domestic 
airlines if Qantas is successful in obtain- 
ing local rights may unify the industry 
in a strong stand against any further 
grants of operating rights within the 
U.S. to foreign air carriers. Most air- 
lines agree that the industry has been 
divided in the past on a number of 
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First Boeing 707-320 Wing Mating 


Wing for first Boeing 707-320 intercontinental jet transport is joined to center section at 
Boeing Airplane Co.'s Renton, Wash., facility. Aircraft is 12th in the 707 production 
cycle. First 320 will be delivered this year to Pan American World Airways. 


issues involving bilateral treaties with 
other countries. 

Certain grants that have been harm- 
ful to some carriers have either helped 
or not affected others with the result 
that protests did not always have the 
firm backing of the entire industry. 

In addition, most bilaterals granting 
new routes to foreign carriers have not 
directly offered new competition to 
domestic carriers but have been con- 
fined to the international field. 

By 1957, the number of foreign air- 
lines sharing the U.S. market had 
grown to 39 and the share of U.S. 
carriers had dropped to 63%. During 
the nine year period, percentage of 
U.S. citizens among all international 
travelers has increased from 60% to 
63%. 

However, the granting of inland ports 
of entry to foreign airlines threatens to 
divert some potential domestic traffic 
that would normally connect at coastal 
ports to direct international routes. 
United Air Lines estimates that last 
September, international carriers oper- 
ating the polar route from Los Angeles 
and San Francisco carried a total of 
110 eastbound passengers daily who 
might otherwise have moved by domes- 
tic carriers. 


CAB Bureau Proposes 


Turbojet Licenses 


Washington—Civil Aeronautics Board 
Bureau of Safety has proposed the is- 
suance of provisional certification of 
multi-engine turbine-powered aircraft 
for which type certificates have not been 
granted. 


Under the proposed regulation cover 
ing provisional certification, airlines 
would be permitted to conduct crew 
training, service testing and simulated 
operations with turboprop and turbojet 
transports prior to type certification of 
the planes. 

Purpose of the regulation is to ac- 
celerate the introduction of jet equip 
ment into scheduled service. 

Need for the special civil air regula- 
tion resulted from an opinion by the 
Civil Aeronautics Administrator that his 
authority under existing regulations was 
inadequate to permit the extensive train- 
ing programs contemplated by the air 
lines pnor to the introduction of the 
planes into commercial operation. 

Here are the essential points of the 
new regulation proposed by the Bureau 
of Safety to the Board: 
¢ Provisional type certificates for tur- 
bine powered aircraft can be issued to 
any manufacturer who has previously 
received a type certificate for at least 
one airplane and has a currently effec 
tive production certificate. Application 
for a transport type certificate for the 
aircraft must be made before the provi 
sional type certificate will be issued. 

e Applicant must have flown the air 
craft for which a type certificate has 
been applied for 100 hours in all ma 
neuvers required for certification. Pro 
visional type certificate shall remain in 
effect for at least six months. 

e Aircraft must undergo CAA flight test 
program before a provisional certifica 
tion can be issued. CAA must be as 
sured that development of the aircraft 
has proceeded to a degree that will en 
sure type certification within _ six 
months. 





New Navigation Units Planned 
for New York by Early 1960 


By Robert H. Cook 


Washington—Airways Modernization 
Board expects to have its first, experi- 
mental navigation and communications 
equipment in operation in the New 
York City area by early 1960. 

Simulated testing of the equipment 
will take place at the AMB’s new At- 
lantic City test center, which is sched- 
uled to begin operations this July. Suc- 
cess of the New York experiment could 
signal the replacement of existing facil- 
ities across the nation by AMB-tested 
procedures and equipment, according to 
AMB chairman, Elwood Quesada. 

Appearing before a recent hearing of 
a House Appropriations Subcommittee 
cn AMB’s requested $35 million budget 
for Fiscal 1959, Quesada said most of 
the appropriation was needed for “im- 
mediate” establishment of a “unified” 
research and development program de- 
signed to bring the earliest possible im- 
provement to the nation’s aviation facil- 
ities. Quesada told the subcommittee 
that the Board intends to adopt or fur- 
ther develop many types of equipment 
and techniques not now generally used 
for air trafhe management, but which 
aie available for adaptation. 


Development Cost 


In a budget breakdown, the chair- 
men estimated that $2.9 million would 
be needed for an analysis of problems 





No-Show Penalty 


Washington—Air Trafic Conference 
last week voted to drop the $3 no-show 
penalty charge adopted by the airline 
industry in September as a means of cur- 
tailing the no-show problem. 

The plan, which recently drew strong 
opposition from American Airlines, will 
be discontinued on Aug. 12. The Con- 
ference, however, voted to extend until 
Dec. 1 the two other phases of the 
overall no-show plan—minimum time 
limit on the pickup of tickets and the 
reconfirmation rule. 

In addition to the elimination of the 
penalty charge, Mohawk Airlines, at its 
own request, was exempted from the 
minimum time and reconfirmation rules 
effective Aug. 12. Allegheny Airlines also 
will be extempted from all three phases 
of the plan on routes which are com- 
petitive with Mohawk. 

The Air Traffic Conference will meet 
on Dec. 1 in Houston to further review 
the two remaining rules of the no-show 
plan. 
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to be solved, $3.8 million for synthetic 
testing equipment, $12:5 million for 
experimentation costs to include the 
equipping of the test center and $15.2 
million for developmental contracts 
with private industry on equipment that 
appears technically promising. 

Acquisition of the Naval Air Station 
at Atlantic City advanced the AMB de- 
velopment program by at least one year, 
Quesada told the subcommittee. He 
said that more than 1,800 sites were 
considered before a final decision was 
made. 

Designated the National Aviation Fa- 
cilities Experimental Center, the site 
was chosen by AMB because of its lo- 
cation in a high-density traffic area en- 
compassing critical air defense opera- 
tions. Teams of scientists, pilots, air 
trafic controllers and engineers will 
staff the center at an annual estimated 
cost of $3.5 million. 


Automatic Display 


While AMB has been in existence 
less than a year, it already has made 
progress in a number of fields, including 
a contract for an automatic data proc- 
essing and display electronic system for 
air controllers to General Precision Lab- 
oratory. The unit would make possible 
the complete automation of flight plan 
reception, computation of times of ar- 
rivals and fixes, conflict detects, revision 
of new times of arrivals, scheduling for 
landing and outbound flights and com- 
munication between controllers. It also 
includes automatic flow-control com- 
putation, position reporting and data 
for aircraft identification for the mili- 
tary. 

Failure of a pilot to file a position 
report would automatically warn the 
controller to begin automatic tracking 
by a 3-D radar, using the third dimen- 
sion of altitude. All information com- 
puted can be culled from the computer 
in a “microsecond.” AMB expects de- 
livery on the first set for experiment 
next January and recently awarded a 
contract for three terminal sets, to be 
located at three terminals in the New 
York area, to General Precision. 

To make full use of the automatic 
data processing display, AMB will take 
delivery on a “a real and fast time” 
simulator early next year. This elec- 
tronic machine will simulate several 
hundred aircraft in flight, at both real 
speeds or as high as 20 times actual 
speeds. It will make possible the test- 
ing of new systems of air traffic control 
with human operators and a speeding of 
statistical suahia of trafhe flow pat- 
terns. 


Quesada said AMB is continuing ex- 
periments with the Doppler navigation 
system being used for air defense pur- 
poses and has installed sets on New 
York Airways helicopters. Favored be- 
cause of its high degree of accuracy, the 
system is now being used by BOAC and 
cther foreign carriers. 

He added that work also was going 
ahead on an anti-collision device al- 
though no solution was available for 
the problem at this time. 


Runway Improvements 


Runway improvement projects also 
are well under way and the Port of New 
York Authority is changing configura- 
tion of the highspeed turnoff ramps at 
New York International Airport as a 
result of AMB flight research. Further 
studies are being made at LaGuardia, 
and AMB is conducting forecasts to try 
and define problems a inca density 
and traffic control as far in the future as 
1970. Quesada told the subcommittee: 

“We must design equipment to 1975 

. otherwise we will be in the same 
position we are in today. 1945 
equipment in 1958.” 

The AMB chairman said the entire 
program is being carried out with the 
close cooperation of the military and 
that AMB expects to have its air traffic 
control system so well advanced that air 
defense planes will be able to penetrate 
heavily traveled airways with little 
danger of collision with a civilian air- 
craft. 


Subsidy Request Filed 
by Flying Tiger 

Washington—Flying Tiger Line, 
strongest of the four certificated all- 
cargo carriers, has filed a request for 
subsidy with the Civil Aeronautics 
Board. 

Arguments offered by the carrier 
highhght the difficulty the cargo car- 
riers are experiencing and are based on 
similar subsidy requests filed earlier by 
Riddle, Slick and AAXICO. 

Although Flying Tiger said it was not 
in any “immediate financial crisis,” 
and, therefore, was not requesting any 
set amount of subsidy, it pointed out 
that the current business recession 
could place it in “dire straits” in the 
future. 

Net income of the carrier dropped 
from a high of more than $2.9 million 
in 1956 to only $102,000 last year, re- 
flecting an average monthly loss of 
$134,000. 

Flying Tiger attributed at least part 
of the decline to the Military Air Trans- 
port Service and the Logair and Quick- 
trans movements of the Air Force and 
Navy. It charged that the military 
transport system threaten to ruin the 
all-cargo industry and charged that 
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MATS has “deliberately ignored” con- 
gressional directives to award 40% of 
its passenger and 20% of the cargo 
business to civilian carriers. 

The report said transcontinental 
freight operations of Logair and Quick- 
trans total 170 million ton miles annu- 
ally and threatens to surpass the total 
tonnage handled by the all-cargo car- 
riers and trunkline operations. 


Three Lines Proposed 
for Midwest Routes 


Washington—Northwest, Capital and 
Eastern Air Lines have been recom- 
mended for route extensions in the 
current Chicago, Milwaukee-T win 
Cities Case. 

Civil Aeronautics Board Examiner 
James S. Keith im his initial decision 
recommended nonstop authority for 
Northwest between Minneapolis/St. 
Paul, Milwaukee and Chicago. He also 
recommended nonstop authority be 
tween these cities and Atlanta, ‘Tampa 
and Miami. The carrier earlier was 
granted nonstop authority from Chi- 
cago to Florida in the Great Lakes- 
Southeast Case. 

Capital Airlines was recommended 
for an extension of its Route 14 from 
Chicago to serve Minneapolis/St. Paul 
via the intermediate point of Milwau- 
kee. The recommendation would elimi- 
nate a restriction of service between 
these points to flights only from Detroit 
or Originating or terminating to the 
south or east of this city. 

Eastern Airlines was recommended 
for an extension of its Route 10 from 
Chicago to Minneapolis/St. Paul via 
Milwaukee to provide the first one 
carrier service between the Twin Cities 
and Louisville, Indianapolis and Cin 
cinnati. 

Examiner Keith also recommended 
the removal of a restriction on United 
Airlines Route 1 which prevents the 
aitline from serving Milwaukee on 
flights from Chicago. 





Western Reports Income 


Western Air Lines, despite a pilot 
strike, reports a net income for the first 
quarter of $135,863. First quarter oper- 
ating loss of $524,137 was offset by gains 
from the sale of used aircraft. Company 
had paid shareholders 40 cents in regular 
cash dividends per share since the begin- 
ning of the year, plus a 4% dividend 
distributed in March. 

Western has signed contracts with six 
of the seven unions represented within 
the company, including an agreement 
signed recently with the Brotherhood of 
Railway Clerks. Strike of pilots has been 
in effect for nearly three months. 
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CAA Requests $438 Million 
for Long-Range Radar System 


Washington—Civil Acronautics Ad- 
ministration has placed heavy emphasis 
on the use of long-range radar for the 
federal airways system in its requested 
1959 budget of $435,700,000. 

Reflecting an increase of more than 
$92 million over current appropriations, 
CAA’s budget presentation before a 
House Subcommittee on Appropriations 
called for $34.8 million for long-range 
radar in addition to $21.6 millon for 
terminal area radar. 

Civil Aeronautics Board has asked the 
subcommittee for $46.8 million of 
which $40.7 million is earmarked for 
subsidy payments which chairman 
James Durfee predicts may climb to a 
new level before the end of next vear 

Largest item in the CAA budget 
calls for an extension of VORTAC air 
navigation facilities at a cost of more 
than $51.9 million. Total maintenance 
and operational costs for the 1959 fed 
eral airway plan would be $204,850,000, 
according to CAA Administrator James 


T. Pvle. 
New Facilties 


During the past two years, CAA has 
installed 1,200 new navigation and ait 
control facilities and has placed new 
ait trafic control techniques for flights 
zbove a 24,000 ft. altitude into opera 


the administration ex 
control by 


tion. Pyle said 
pects to expand its ait 
September to monitor airspace between 
15,000 and 24,000 ft., with future con 
trol going as low as 700 ft. for naviga 
tion and communications purposes 


Budget Plans 


Through this vear, CAA has pro 
vided for the installation of 40 long 
range radars of which 22 are for joint 
use with the military. The 1959 budget 
plans for 16 additional long-range radars 
equipped with amplitrons to extend the 
range up to a radius of 200 miles and 
altitudes approaching 80,000 ft., de 
pending upon the size of the aircraft 
The new radars are as much as 60% 
more powerful than those in present 
use 

Calling attention to a need for more 
radar equipment, Pyle said CAA han 
dled more than 17 million itinerant 
flights last vear. Instrument landing ap 
proaches increased 37 1956 
and 1957, highlighting the need for 
Precision Approach Radar as a backup 
safety measure ILS failure 
Pyle said he expects ILS approaches to 
total 3.1 million by 1970 

One of the heaviest expenditures 
planned for improved air traffic control 
is $13.5 million for airport surveillance 


between 


in case of 





‘Supermarket’ Customs At Idlewild Terminal 


Incoming international passengers are processed through Customs in new International 
Arrivals Building at New York International Airport, now in operation for its first summer 
season. Shown are one of two customs areas photographed in March, just before beginning 
of peak season. Limited Port of New York Authority studies indicate reduction of average 
off-season passenger time through Customs, Public Health and Immigration from 53 min. 
in old terminal to under 30 min. in new building. Acid test of new system, which incor- 
porates self-service baggage bins and wheeled carts, will come this fall with peak westbound 


movements on the North Atlantic. 





radar in the terminal area radar budget 

Pyle said much of the over-all cost of 
the program could be borne by the pro- 
posed airway user charge plan which 
would raise estimated aircraft fuel tax 
revenues from $65 million in fiscal 1959 
to $211 million in 1963. 

CAB Chairman Durfee told the sub- 
committee that, although subsidy pay- 
ments projected for 1959 were on a par 
with this vear, he believes they will 
definitely be increased because of new 
routes and equipment being acquired 
by the carriers. About 84%, or $34 mil- 
lion, of the total subsidy payments will 
be made to 13 local service carriers by 
1959, while 14% will be provided for 
territorial carriers. The balance is re- 
lated to foreign operations of Braniff 
\irways. No trunklines are presently 
on subsidy. 

Recent passage of the Guarantv Loan 
\ct enabling local service carriers to te- 
place obsolete flight equipment should 
ultimately remove them from subsidy. 

Durfee explained that such re-equip 
ment programs were largely responsible 
for removing the trunklines from sub- 
sidy. He added that pending CAB ac- 
tions on improved route structures, re- 
moval of restrictions, possible skip stop 
operations and a new rate of return 


formula would combine to eventually 
make the local service carriers free of 
subsidy 

Airline profits in general have de- 
creased substantially but should show a 
decided gain by the end of this year be- 
cause of the recent 6.8% fare increase, 
Durfee said in predicting a $100 mil- 
lion profit for domestic carriers based 
on projected traffic figures. 

CAB, he said, is “in basic sympathy” 
with pending legislation to prevent any 
certificated carrier to return to subsidy 
once it has been removed but feels there 
may be some difficulty in applying such 
an “‘automatic standard.” He cited the 
case of Northeast Airlines which, he 
said, may possibly be forced to file for 
subsidy, since the Northeast’s opera- 
tions in New England have experienced 
heavv losses. 

The Board expects to make its first 
decision on the rate making procedures 
of the General Passenger Fare Investi- 
gation by the first quarter of next year, 
Durfee said. Work is expected to begin 
on the question of a rate structure be- 
fore the end of this summer, he added. 

Progress is being made in the sepa- 
rate rate of return—local service carriers 
case but a final decision from the Board 
may take another year, he said. 


Passenger Decline, Higher Costs 
Cut Lines’ First Quarter Profits 


Washington—Airline business con- 
tinued to react to the current eco- 
nomic recession during April with pas- 
senger load factors remaining below the 
60% level for the seventh consecutive 
month. 

Earnings reports from the domestic 
tiunklines for the first quarter of 1958 
indicate that profits are being cut 
deeply by the leveling-off of passenger 
traffic and by a cost increase that shows 
uo signs of abating. Industry net earn- 
ings for the period may be cut by as 
much as 55% «as compared with the 
same period last year. 

Load factor for the domestic trunk 
lines during April was 59.94%, a 2.36 
percentage point decline from that of 
a year ago. Load factor for the vear 
ending in April was 60.73%, the lowest 
12-month load factor recorded since 
the year which ended in October, 1950. 

Total revenue passenger miles 
climbed 9.5% above a year ago during 
the year ending in April, the smallest 
vear-to-year percentage increase since 
the 12 months ending August, 1949. 
April showed a 1.2% increase in pas- 
senger miles over the same month of 
last year, an improvement compared to 
March when a .2% decrease was re- 
ported. 

Capital Airlines last weck made a 
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inajor move toward chopping expenses 
when it began a system-wide economy 
program that may result in an across- 
the-board personnel cut by as much as 
15% of the present complement. The 
airline reported a net loss of $1.4 mil- 
lion for the first quarter of the year as 
compared with a net loss of $1.8 mil- 
lion for the same period of 1957. 

Three directors of the company re- 
signed last week because, according to 
; Capital spokesman, the company’s fi- 
nancial problems were absorbing an in- 
ordinate amount of their time. The 
three directors are J. D. Stetson Cole- 
man, Thomas D. Neelands and Harold 
Bb. Smith. 

Trans World Airlines announced a 
net loss of $11 million for the first 
quarter despite an all-time first quarter 
high of $59.5 million in operating reve- 
nues. The airline lost $6.1 million dur- 
ing the first three months of 1957. 

TWA attributed the loss to the 
“squeeze of rising costs’” and noted that 
the increased cost of doing business 
was reflected in every category of oper- 
ating expense except general admini- 
strative. The airline said the interim 
fare increase which became effective on 
Feb. 10 produced additional revenue 
through March of $1.3 million. 

Continental Airlines showed a net 


loss of $307,175 during the first quarter 
compared to a net income of $63,232 
for the same quarter last year. Oper 
ating expenses climbed 35% during the 
period with operating revenues increas- 
ing 22% to $5.6 million, compared to 
$4.6 million for the three Bess period 
last year. 

Net income for Delta Air Lines, 
which reports on a fiscal year basis end- 
ing in June, recorded a net profit of 
$332,439 for the nine months ended 
in March compared to a net profit of 
$1.5 million for the same period in 
1957. 

United Air Lines showed a net loss 
of $384,593 after a gain of $215,371 
from the sale of aircraft during the first 
quarter. ‘This compares with a net profit 
of $347,240 for the first three months 
of 1957. 

W. A. Patterson, president of the air- 
line, attributed the loss to “costs that 
continue to rise and fares that continue 
to yield inadequate returns.” Operating 
revenues of the airline totaled $66.1 
million, a 10% increase over 1957. 
Operating expenses reached $66.7 mil 
lion, an 8% increase. 

International airlines were experienc 
ing similar difficulties in traffic declines. 
Che International Air Transport Assn. 
attributed an 8.5% decline in load fac 
tors to the U.S. recession. However, 
most observers seem to be under the im 
pression that the 23% increase in avail- 
able seat miles and the 20% increase in 
the number of flights on thé North At 
lantic route was a major factor in the 
load factor drop. 


Senate Approves 
Airport Funds Bill 


Washington—Senate last week passed 
legislation authorizing an “emergency” 
fund of $75 million for airport construc 
tion. 

The measure increases the annual 
federal allocation for airport develop- 
ment from the present $63 million to 
$100 million, starting with the 1959 
fiscal year. 

It was opposed by the Commerce 
Department. Louis Rothschild, Under 
Secretary of Commerce for Transporta- 
tion, maintained that local communi- 
ties should fully finance their own 
airports. Civil Aeronautics Board gave 
its support to an expanded airport pro- 
gram to meet the requirements that 
“the advent of jet and other high speed 
aircraft will bring.” In addition, CAB 
said that “in the case of airports serving 
intermediate and smaller communities, 
it is entirely possible that improved 
runways and taxi facilities will be re- 
quired with the contemplated intro- 
duction of larger capacities of inter- 
mediate aircraft and improved local 
service aircraft.” 
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Airlines Report Officer Salaries, Bonuses 


Washington—Following is a list of 
airline officers and directors and their 
salaries, bonuses and indirect compensa- 
tion, expenses and stock holdings for 
the year ending Dec. 31, as reported 
to the Civil Aeronautics Board. 


Trunk Airlines 

CAPITAL AIRLINES INC.—J. H. Car- 
michael, chairman, board of directors, $58,- 
200 salary and 1,998 shares of common 
stocks; D. H. Baker, president and director 
(joined Capital in July), $25,000 salary and 
no stock; BR. G. Lechiel, treasurer and di- 
rector, $33,000 salary and 4,000 shares of 
common stock in name of others; J. W. 
Austin, vice president and director (re- 
signed 12/31/57), $30,799.92 safary and 
12,046 shares of common stock; J. B. Frank- 
lin, vice president, $28,600.08 salary and 
350 shares of common stock; BR. J. Wilsen, 
vice president, $24,474.96 salary and 198 
shares of common stock; H. Dever, execu- 
tive assistant to the president and secretary, 
$19,242.92 salary, 1,900 directly owned com- 
mon shares and 100 common shares of 
stock in name of others; 8. B. Goldthorpe, 
assistant vice president and comptroller, 
$17,291.74 salary and 502 shares of com- 
mon stock. 

R. W. Hardesty, assistant vice president, 
$17,141.58 salary and 100 shares of common 
stock; 8. T. McAllister, assistant vice presi- 
dent, $13,925 salary and no stock; N. B. 
Fry, assistant vice president (resigned 
12/31/57), $13,900 salary and no stock; 
J. Daniels, assistant vice president, $9,075 
salary and no stock; W. B. Smith, assistant 
secretary, $8,435 salary and no stock; R. P. 
Wright, assistant treasurer, $16,200 salary 
and 375 shares of common stock; O’F. 
Estes, assistant treasurer, $13,058.40 salary 
and no stock. 

Cc. H. Murchison, director, $9,075 salary 
and 10,632 shares of common stock; J. D. 8. 
Coleman, director, $500 bonus and indirect 
compensation, 500 directly owned common 
shares and $10,000 worth of 4%% deben- 
tures; W. V. Couchman, director, $700 
bonus and indirect compensation and 220 
shares of common stock; D. L. Frawley, 
director, $500 bonus and indirect compensa- 
tion and 2,000 shares of common stock; 
G. R. Hann, director, $1,600 bonus and in- 
direct compensation, 1,138 directly owned 


common shares and 44,694 common shares. 


of stock in name of others; C. T. Johnson 
Jr., director, $400 bonus and indirect com- 
pensation and 765 shares of common stock ; 
A. F. Kroeger, director, $1,400 bonus and 
indirect compensation, 559 directly owned 
common shares and 441 shares of common 
stock in name of others. 

Cc. B. Monroe, director, $1,500 bonus and 
indirect compensation and 152 shares of 
common stock in name of others; B. D. 
MeIntyre, director (resigned 7/31/57), $300 
bonus and indirect compensation and no 
stock; T. D. Neelands Jr., director, $1,200 
bonus and indirect compensation, 500 di- 
rectly owned shares, 100 common shares 
in name of others and $160,000 worth of 
4%% debentures; H. B. Smith, director, 
$700 bonus and indirect compensation and 
378 shares of common stock; J. R. Steckton, 
director, $500 bonus and indirect compen- 
sation. 

Lewis E. Ryan, advertising services, $1,- 
390,929; Kenyon & Eckhardt, advertising 
services, $487,407; Adair, Ulmer, Murchison, 
Kent & Ashby, legal services; $146,892; 
Melbank, Tweed & Hope, legal services, 
$45,112: Lybrand, Ross Bros. & Montgom- 
ery, audit and tax services, $25,197 ; Boersnia 
Travel Service, commission, $15,020; Male- 
ney & O'Connor Travel Bureau, commission, 
$13,845; James Wagenaar Travel Bureau, 
commission, $13,439; Jehn B. St. John, ac- 
tuary fees, $11,194; Aviation Advisory Serv- 
ice, $10,873; Midland Travel Service, com- 
mission, $8,974; Elkin Hotel & Travel 
Bureau, commission, $7,963; College Travel 
Service, commission, $7,664. 

Manufacturers Trust Co., trustee, $7,529; 
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Russell 8. Fisher Travel Firm; commission 
$7,231; Blaxter O'Neill & Housten, legal 
services, $7,072; Elliet Travel Service, com- 
mission, $6,926; Muskeegon Travel Bureau, 
commission, $6,800; D, B. Lederer, M.D., 
medical fees, $6,524; Holiday Travel 
Agency, commission, $6,328; Sheraten Cad- 
illac Hotel, commission, $5,701; Taylor 
Travel Service, commission, $5,402. 

TRANS WORLD AIRLINES INC.—C. L. 
Burgess, president and director (resigned in 
December, 1957), $60,982.69 salary, $150 
bonus and indirect compensation, $11,260.61 
expenses and 19 shares of common stock ; 
W. L. Pierson, chairman, board of directors, 
$67,029.22 salary, $10,958.10 bonus and in- 
direct compensation $2,290.26 expenses and 
200 shares of common stock; E. 0. Cocke, 
senior vice president-sales director, $36,- 
138.91 salary, $5,855.50 bonus and indirect 
compensation, $6,791.82 expenses and no 
stock; A. V. Leslie, senior vice president- 
finance, treasurer and director, $36,138.91 
salary, $3,415 bonus and indirect compensa- 
tion, $5,514.35 expenses and 90 shares of 
cemmon stock; G. H. Clay, vice president- 
administrative services and director, $23,- 
891.85 salary, $2,156.40 bonus and indirect 
compensation, $3,413.84 expenses and 1,33 
shares of common stock. 

F. W. Ayers, director, $200 salary, $140 
bonus and indirect compensation, $1,497 ex- 
penses and no stock; P. Bradley, director, 
$800 salary, $140 bonus and indirect com- 
pensation, $825 expenses and no stock; 
N. Dietrich, director, $300 salary, $140 
bonus and indirect compensation and no 
expenses or stock; A. Eisenhower, director, 
$300 salary, $140 bonus and indirect com- 
pensation, $241.83 expenses and no stock 

0. F. Heoleombe, director, $500 salary, 
$140 bonus and indirect compensation, $1,- 
059.57 expenses and no stock; 8S. Maestre, 
director, $700 salary, $140 bonus and indi- 
rect compensation, $458.52 expenses and 332 
shares of common stock; M. E. Montrose, 
director, $600 salary, $140 bonus and in- 
direct compensation, $1,000.18 expenses and 
no stock; C. HM. Price, director, $700 salary, 
$140 bonus and indirect compensation, $1,- 
856.62 expenses and no stock; H. E. Rogers, 
director, $900 salary, $140 bonus and in- 
direct compensation, $3,037.97 expenses and 
no stock ; B. F. Sessel, director, $800 salary 
$140 bonus and indirect compensation, 
$134.27 expenses and 334 shares of com- 
mon stock; A. D. Simson, director, $1,000 
salary, $140 bonus and indirect compensa- 
tion, $2,225.10 expenses and no stock; T. A. 
Slack, director, $509 salary, $140 bonus and 
indirect compensation, $382.76 expenses and 
no stock; W. Wright, director, $600 salary, 
$140 bonus and indirect compensation 
$724.59 expenses and no stock 

4. W. Thomas, vice president, $18,438.73 
salary, $1,474.50 bonus and indirect com- 
pensation, $7,781.71 expenses and no stock ; 
G. L. Gilmore, vice president-public rela- 
tions, $20,593.73 salary, $2,080.09 bonus and 
indirect compensation, $4,544.33 expenses 
and 41 shares of common stock; T. K. 
Taylor, vice president, $23,796.85 salary, 
$1,700.30 bonus and indirect compensation, 
$11,335.17 expenses and 236 shares of com- 
mon stock. 

RK. E. Montgomery, vice president-regional 
sales, $20,163.67 salary, $2,407.10 bonus and 
indirect compensation, $6,132.17 expenses 
and no stock; L. P. Marechal, vice presi- 
dent-regional sales, $17,978.25 salary, $1,- 
673.20 bonus and indirect compensation, 
$5,183.83 expenses and no stock; J. D. Har- 
rigan, vice president-regional sales, $15,- 
558.32 salary, $1,661.32 bonus and indirect 
compensation, $2,950.05 expenses and no 
stock ; J. E. Letzkus, vice president-regional 
sales, $20,040 salary, $10,743.17 bonus and 
indirect compensation, $9,223 expenses and 
400 shares of common stock; A. L. Stewart, 
vice president-regional sales, $19,628.41 sal- 
ary, $160 bonus and indirect compensation 
$8,010.82 expenses and 100 shares of com- 
mon stock 

RK. Maszzarrini, 
sales, $16,920 salary, 
indirect compensation, 


vice president-regiona! 
$7,888.86 bonus and 
$8,502.97 expenses 


and 100 shares of common stock; F. G. 
Betts, vice president-purchasing, $21,769.66 
salary, $4,162 bonus and indirect compensa 
tion, $1,030.73 expenses and no stock; J. H. 
Clemson, vice president, $24,742.15 salary 
$5,017.80 bonus and indirect compensation 
$3,737.60 expenses and 84 shares of com- 
mon stock; C. E. MeCollum, vice president- 
national accounts, $19,893.60 salary, $4,960 
bonus and indirect compensation, $2,710.80 
expenses and 198 shares of common stock 

Cc. &. Fullerten, vice president and gen 
eral sales manager, $25,243.63 salary, $3 
041.50 bonus and indirect compensation 
$5,601.39 expenses and no stock Kk. M 
Dunn, vice president-overhaul, maintenance 
and stores, $21,281.94 salary, $5,009 bonus 
and indirect compensation, $2,060.03 ex- 
penses and no stock; F. E. Busch, vic 
president-operations, $31,414.07 salary, $6 
797.10 bonus and indirect compensation, $5,- 
083.80 expenses and no stock; P. G. De- 
sautels, vice president-passenger services 
$19,079 salary, $6,232.41 bonus and indirect 
compensation, $6,715.62 expenses and 254 
shares of common stock; B .W. Rummel, 
vice president-engineering, $19,687.86 sal- 
ary, $4,510.30 bonus and indirect compensa 
tion, $4,819.04 expenses and no stock; J. L 
Weller, vice president-planning and co 
ordination, $20,121.54 salary, $4,913.90 
bonus and indirect compensation, $2,154.9° 
expenses and no stock; R. Duckwerth, cor 
porate secretary, $17,287.17 salary $1 
528.60 bonus and indirect compensation 
$749.43 expenses and no stock. 

Airpert Medical Center, Los Angeles 
physical examinations for employes, $8,517 
Alrpert Concessionaires Inc., operation of 
Los Angeles Ambassador club bar; $9 
745.14; Abbey Limousine, limousine serv 
ice, $12,031.30; J. H. Beyer, display specia! 
ist, $6,598.20; Blaxter, O'Neill & Houston 
TWA's prorate share of legal services, $5 
128.86; Caldwell & Associates, consulting 
engineers, $5,200 Carey Cadillac Ine. 
limousine services, $34,959.65; Chadbourne, 
Parke, Whiteside & Wolff, legal services 
and resident attorney fees, $409,396.63 
Wallace Clark & Co. Inc., Management con- 
sultants, $70,333.92; Coverdale & Colpitts, 
consulting engineers, $121,495.04; Cresap 
MeCormick & Paget, management consult 
ants, $44,689.53; Ebasce Services Ine. ac 
tuarial services, $6,893.35: Feete, Cone & 
Belding, advertising charges and commis 
sions, $56,504.98 Haskins & Sells, audit 
fees and professional servicas, $19,010 

Heart of America United Campaign, con 
tribution, $11,250 Horwath & Horwath 
survey. services, $6,357.51 The Interstate 
Ceo., operation of San Francisco Ambassador: 
club bar, $14.099.30; Institute of Visua! 
Training Inc., service charge for booking 
inspecting and shipping film, $35,980; Irvw- 
ing Trust Co., services in connection with 
lean agreement and sinking fund, $19 
988.11 

New York Trust Co., transfer agent for 
company stock, $46,389.28; J. B. Redwine. 
flight training, $22,299.20 Stevens Insti- 
tute of Technology, research service, $6,090 
Stinsen, Mag, Thomson, MeEvers & Fizzell 
legal services, $8,852.33; Universal Agence» 
Inc., advertising commissions, $18,540.50 
Waters, Arditte & Waters, tax consultants 
$6,500; Winthrop, Putnam, Roberts, lera 
services, $10,000; Marie Zamparelli, paint 
ing murals in TWA's Lockheed 1649A Con 
stellation aircraft, $26,000. 


SHORTLINES 





> Allegheny Airlines reports a new Apri! 
passenger traffic record of 39,327 pas 


sengers flown more than 6,400,001 
miles, an increase of 13% over April 
1957. Allegheny is scheduled to begin 
nonstop services between Pittsburgh 
\tlantic City and Wildwood-Cape May 
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DESIGNERS WELCOME 
THE NAPIER GAZELLE 


“Any angle’ installation 
gives greater freedom 


Napier’s Gazelle offers a welcome break to ‘tied’ heli- 
copter designers. This rugged free-turbine engine can be 
mounted on simple supports in the helicopter structure 
UPRIGHT, HORIZONTALLY, OR IN ANY POSITION 
IN BETWEEN. 

This ‘any angle’ installation relieves the designer of 
many accepted limitations. It also gives him more 
opportunity to make proper use of fuselage space— 
valuable space which should, after all, be used for pay- 
load accommodation. 


HIGH PERFORMANCE 
—LOW WEIGHT 





The Gazelle has an impres- W 
sive power/weight ratio. Origin- 
ally designed for a power output of 1,260 s.h.p., it is now well on 
the way to developing 2,000 s.h.p. for a weight of 900 lbs.—a ratio 
of 0.45 lb./s.h.p. By removing the need for clutches, cooling fans, 
etc., the free turbine arrangement knocks pounds off the weight 
of the transmission mechanism. 


30%, RESERVE POWER 


The design of the Gazelle provides a range of ideal heli- 
copter powers. Among them are short-period emergency power 
outputs up to 30% above the normal maximum. Helicopters 
demand tough, reliable engines: the Gazelle is designed for 
strenuous duty and long service between overhauls. And when 
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The Bristol 192—chosen by the Royal Air Force—is powered by two 
Gazelles. 





the time for overhaul comes, economical speedy maintenance 
is assured by the Gazelle’s essential simplicity and the ‘unit’ 
principle on which it is built. 


REPAIRS BY REPLACEMENT 


This principle means that Gazelle components and assem- 
blies are interchangeable—and easily accessible. Reduction 
gear, free turbine, compressor turbine and combustion system, 
compressor and accessories can all be replaced as self-contained, 
individually tested assemblies. The metering control unit can 
also be replaced as a rig-tested unit needing only minor 
adjustment. 


NAPIER ENGINES ING. 
909 Dupont Circle Building, Washington, 6, D.C. Tel: North 7-9300. 
A subsidiary of D. Napier & Son Ltd., London, England. 


—— 


A Member of the 
ENGLISH ELECTRIC AVIATION GROUP 











and between New York and Atlantic 
City in May and June. 


> Air France, in cooperation with SITA 
World Travel, European travel agency, 
is sponsoring three unusual two-week 
tours of France and Greece. French tour 
includes Corsica, Biarritz, Avignon, Car- 
cassonne, Caen and Chartres; Grecian 
tour includes the island of Delos, Crete, 
Corfu and Rhodes as well as_ trips 
through the Greek mainland and the 
Peleponese and visits to Delphi, Thebes, 
Marathon and Corinth. Tours may be 
made on Air France economy-class 
flights to Europe and tourist-class within 
Europe, with first class rail and motor- 
coach facilities. Fares range from 
$744.60 to $882.50 including air and 
land transportation, choice of hotel ac- 
commodations and meals. 


> Civil Aeronautics Board has ordered 
an investigation into a request by four 
airlines for fare increases from Seattle 
to Anchorage, Fairbanks and Juneau, 
Alaska, amounting to 20, 17 and 16%. 
The increases requested by Alaska Air- 
lines, Northwest Airlines, Pacific North- 
ern Airlines and Pan American World 
Airways have been suspended. 


>» KLM Royal Dutch Airlines reports 
$26,522,000 in total operating revenues 
for the first quarter of 1958, a decline 
of $624,000 from the same period of 
last year. Net losses after all charges 
and provisions totaled $1,788,000, or 
$1.25 per share, as compared with $29,- 
000 and $0.02 per share for the first 
quarter of 1957. 


> Ozark Air Lines flew 34,750 passen- 
gers during April, a 16% increase over 
the same month of 1957. For the first 
four months of this year, Ozark carried 
131,379 passengers and maintained a 
passenger load factor of 50.79% as com- 
pared with 108,027 B ge on ay and a 
load factor of 45.09% during the first 
four months of 1957. 


> Seaboard & Western Airlines has ex- 
tended its all-cargo service to Basel, 
Switzerland, the 16th European city 
served on the airline’s international 
routes. Three flights weekly will be 
made on the New York-Shannon-Paris- 
Geneva-Zurich-and-return route. Sea- 
board & Western recently signed inter- 
line agreements with seven international 
airlines—Austrian Airlines, Aerlinte Eire- 
ann, Jersey Airlines, Pacific Western 
Airlines, Polish Airlines (LOT), Que- 
becair and Trans Caribbean Airlines. 
All are members of the International 
Air Transport Assn. Seaboard & West- 
ern flights using all cargo aircraft will 
leave New York on Tuesday, Thursday 
and Friday and return from Basel on 
Saturday, Monday and Thursday. 


AVIATION WEEK, May 19, 1958 








AIRLINE OBSERVER 


> Civil Aeronautics Board has dropped its policy of automatically giving 
confidential treatment to preliminary year-end airline reports. Under the 
Board’s new policy, each carrier may request confidential treatment of its 
preliminary reports, but the Board will decide on the merits of each case 
whether or not confidential handling is in the public interest. 


> Negotiations with the Japanese government on amendments of the U.S. 
bilateral agreement have broken off following failure of the Japanese to 
accept U.S. proposals by the April 23 deadline. Industry observers are split 
in their views as to whether the action suggests that the State Department 
has adopted a stronger position in bilateral negotiations than has been evi- 
dent in the past. Japan has-offered to permit an increase in Northwest Air- 
lines flight frequencies into Tokyo but, as one airline official explained, 
there never was a restrictive clause on capacity in the original agreement 
The limited capacity factor was adopted as an afterthought by the Japanese 
government and is being used as a bargaining weapon in the attempt to 
obtain a new route for Japan Air Lines to Los Anais and beyond. 


> Watch for a report to Congress next month on a working agreement be- 
tween the Civil Aeronautics Board and the Defense Department covering 
maximum use of commercial airlines for the transportation of military trafic. 
A joint working group of the Board and Defense has met on five occasions 
since April 7 and plan weekly meetings until the project is completed. Inter- 
vals between meetings are filled by the necessary staff work. 


> Russian Tu-104 jet transport charter flight transporting Moscow Arts 
Theater group to Great Britain has been denied entry into London Airport 
because of the noise level of the aircraft. Noise is a major issue in the 
recently signed bilateral agreement between the Soviet Union and United 
Kingdom (AW March 24, p. 11). The agreement states that aircraft of 
each county will operate under established noise levels before the Moscow- 
London service can be implemented. 


P American Afrlines has become the first airline to order Vortac type dis- 
tance measuring equipment. New DME-T, to be used on Boeing 707 jet 
transports, will be produced by Federal Telephone and Radio Co., a division 
of International Telephone & Telegraph Corp. 


> Hawaiian Airlines and Aloha Airline (Trans Pacific Airlines) have made 
substantial personnel cutbacks as an economy measure because of a sharp 
decline in tourist travel thus far this year. Decline is attributed by officials 
of the two airlines to the U.S. recession and a sugar strike which began 
Feb 1. Hawaiian Airlines has reported a 14% drop in inter-island traffic 
during the first quarter of 1958 as compared with the same period of last 
year. 


> Acroflot, Russia’s state-owned airline, is complaining that some of its sub- 
divisions continue to schedule their pilots for more than 80-85 hr. of 
flying monthly, “thus creating excessive work strain.” The Russian carrier 
also has denounced the practice of “short-changing” pilots on their days off. 
This happens when unavoidable delays prevent flight crews from reaching 
their home base in time to start their days off at the designated time. 


> Vickers Viscount turboprop 810 reached a speed of 500 mph. in shallow 
dive during a recent performance test. Purpose of the dive was to test 
elevator and aileron responses at speeds beyond normal operating limits of 
the aircraft. 


> Southern Transcontinental Route Case will not develop into a general 
east-west route case but will be confined to routes from the southeast to the 
West Coast, according to Civil Aeronautics Board Examiner Edward Stodola. 
In the prehearing conference on the case, Stodola also ruled that no applica- 
tions from local service carriers will be heard. Total of 16 trunkline, local 
service and supplemental carriers have applied for either routes or inter- 
vention. 











Only Lockheed has 3 jet trainers in production: the 
USAF T-33, in which 9-out-of-10 U.S. jet pilots were 
trained; the T2V-1, U.S. Navy’s first carrier-based jet 


trainer; and the tandem-seat trainer version of the F-104 


STARFIGHTER—world’s fastest, highest-flying jet aircraft. 


Present military thinking indicates 


that supersonic manned combat 
aircraft will continue to play a vital 
role in our U.S. defense plans for as 
far as we can now foresee into the 
Space Age. Because this is true, 


there will be an accompanying need 
to train pilots and crews for these 
aircraft, and to maintain their pro- 
ficiency at high levels. 

The low cost two-seat F-104B 
STARFIGHTER is the world’s fastest, 


highest-flying operational jet trainer 
plane— ideally suited for the train- 
ing of U.S. Air Force Space Age 
pilots of the future, to whom 
supersonic speeds and stratospheric 


flights will be daily routine. 


LOCKHEED means leadership 


LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION: Burbank and Palmdale, California 


JET FIGHTERS « 


JET TRAINERS « 
AIRBORNE EARLY-WARNING AIRCRAFT * 


LUXURY AIRLINERS « 


PROP-JET TRANSPORTS 
ANTI-SUBMARINE PATROL PLANES 








Runway Will Double 
Idlewild IFR Traffic 


New York—Instrument weather ca- 
pacity of New York International Air- 
port will be more than doubled next 
vear when the airport’s new instrument 
runway is commissioned, the Port of 
New York Authority predicts. The 
planned 8,400-ft. strip, parallel to exist- 
ing Instrument Runway 4-22, is now 
in the surcharge stage of construction. 

New 4R-22L, or V prime as it is 
called, will incorporate such modern 
aids as bi-directional instrument landing 
systems, flush lighting, and high speed 
turnoffs. Under the proposed system, 
with V prime handling all instrument 
landings and the present runway used 
for takeoffs, capacity is estimated at 100 
aircraft movements an hour. These in- 
clude 60 takeoffs and 40 landings. Ca- 
pacity now is between 35 and 40 in- 
strument movements an hour. 

Site of the new strip is outboard of 
present 4-22 in relation to Idlewild’s 
terminal area. The runways are sepa- 
rated laterally by 3,000 ft., ample 
room in case of a missed approach in 
the Port Authority’s view. Outboard 


runway will be used for landings be- 
cause it entails less interference from 
crossing trafic than the inboard strip. 

Chief limiting factor of airport ca- 
eee is the acceptance rate of the 


nding runway, so delays to takeoffs 
from the inboard strip will be less im- 
portant than landing delays would be. 
Another reason for the arrangement is 
the shorter taxiing distance for depart- 
ing aircraft, whose fuel consumption 
is more critical than that of arriving 
aircraft once they are on the ground. 

Further, if the Port Authority had 
decided to make the existing stnp the 
landing instead of takeoff runway, in- 


vation will be installed at least at one 
end. 

© High speed turnoffs, if present plans 
materialize, will begin about 3,450 ft. 
from each threshold. Another will be 
located at 5,850 ft., and a third at 
4,650 ft. later on if experience shows 
a need for it. Exit speeds up to 60 kt: 
are expected to be possible. Radius of 
turn on the centerline is 1,800 ft. 
through an angle of 30 deg. 

Trafic at Idlewild last year totaled 
5,193,023 passengers, up 15.7% from 
1956. For all Port Authority airports— 
Idlewild, La Guardia, Newark and Te- 
terboro—the total for 1958 was 13,441,- 
382 passengers, an increase of 11%. 


Resort Airlines’ 
Revenue Increases 


Washington—Resort Airlines, term- 
ing itself country’s largest contract 
carrier of military air freight, earned 
$7,381,891 in gross cargo and pas 
senger revenues last year, the carrier 
reports. Total represents a 20.4% in- 
crease over 1956. Net income was $596,- 
508 compared with $572,995 in 1956 

Net for first four months of 1958 
shows a $100,000 increase over all of 
1957, the company said. This year's 
income includes a $500,000 profit from 
“assisting others in sale of their aircraft.” 





Cutaway view 
of AWICA “B” seal 
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stallation of some of the new features 
would be more difficult than building 
them into the new layout. 
These features include: 

e Flush narrow gauge runway lights 
with flush centerline lights beyond the 
narrow gauge units. ‘Taxiway exit cen- 
terline lights also will be of the flush 
type. Conventional runway edge lights 
will be spaced 100 ft. apart, as at New- 
ark Airport, although Civil Aeronautics 
Administration standards are satisfied 
with a 200-ft. interval. Taxiway side 
lighting will be of the blue columnar 
type developed by Port Authority and 
already in use at its airports. High 
intensity approach lights and condenser 
discharge flashers will be installed at 
both ends of the new runway. These 
units will be moved from 4-22 to serve 
the new landing runway. 

e Navigation aids will include bi-direc- 
tional ILS, already in operation on 4-22. 
Transmissometer and ceilometer equip- 
ment for end-of-runway weather obser- 


DOUBLE-SEALING FEATURE 


AWICA “‘B” Seal, with exclusive position- 
ing lip, snaps to flange. Double contact 
is made as joint is completed to assure a 
positive seal that is vibrationproof, even 
under extreme conditions. 


Additional advantages are: 


© Easy assembly of entire joint 


Specifications: Successfully 
tested for 1000 psi at 1000 
degrees F. on small sizes. 


Standard sizes from 1” to 
12” — special diameters to 
your requirements. 


AWICA — for use in aircraft 
and missile systems and in- 
dustrial fields as a compact, 
lightweight, low-cost joint. 


© Positive indexing, seal positions automatically 


® Repeated connect and disconnect do not 
damage seal 
© Perfect for joining dissimilar materials 


Clamping methods are designed for a low 
torque value to prevent shearing of bolt. 
Patented “hook bolt’”’ feature provides 
superior holding strength and simplifies 
installation in restricted areas. 


Send us your tube joint 
sealing problems. 





12177 MONTAGUE ST., PACOIMA, CALIF. 


URBO PRODUCTS INC. 
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New! On Continental! 
Starting May 28th! 
First jet-power travel between 
Chicago and Los Angeles 





CONTINENTAL AIRLINES 


FIRST IN THE W ET-POWER FLIGHTS 





NEW 
JET POWER 





VISCOUNT I 


MAKES WORLD PREMIERE ON CONTINENTAL AIRLINES SERVING 


CHICAGO, KANSAS CITY, COLORADO SPRINGS, DENVER AND LOS ANGELES 


On May 28th at 8:00 A.M. the first commercial jet-power 
airliner ever to leave Chicago for the West will streak 
down the runway and head for Los Angeles. 

The Jet Power Viscount II will be making its world 
premiere with this initial jet-power flight to the West. 
These 56-seat luxury airliners are custom-built for Conti- 
nental by Vickers-Armstrongs Limited. Rolls-Royce 
builds the 4 gas turbine engines. This is the newest and 
fastest airliner in America and you'll see, hear and feel 
the difference! 

For example, you’il be amazed at the comparative 
silence and smoothness of your flight. You’ll enjoy the 
view from the large, oval picture windows. You’ll relax in 
the reclining king-size easy chairs and appreciate the 
convenience of having your own fold-away table. There is 
a front compartment and a pleasant rear lounge. The 
decor is restful and luxurious. Temperature is automati- 
cally controlled and the cabins are fully pressurized. 
Radar, of course. 

And to make your flight completely enjoyable, there is 


Continental’s famed “Gold Carpet”’ Service. This special 
kind of personal and considerate hospitality includes 
Golden Buffet Breakfasts, Golden Champagne Dinners 
and Luncheons. At dinner and luncheon time, Golden 
Champagne is complimentary. Cocktails are available 
at moderate cost. 

Make reservations now. Phone or write any Conti- 
nental Airlines ticket office or see your Travel Agent. 





Coming .. more of these air- 
liners! You'll see the Jet 
Power Viscount I! through 
out the West where Conti- 
nental serves 























SPACE TECHNOLOGY 


COMBUSTION chamber for fusion-powered rocket engine (left) 
suggested by M. U. Clauser would have lithium coolant swirling 
around the reaction to form a heavy exhaust plasma to produce 
thousands of pounds of thrust with a specific impulse of more 


Magnetohydrodynamics: Part II 





than 3,000 sec. It is believed such engines can simultaneously 
produce thrust and the electrical power they need to operate. 
Two other types of engines which accelerate ionized gases with 
electric and magnetic fields are theoretically possible today. The 


Controlled Fusion Studies Open Space 


By J. S. Butz, Jr. 


Washington—Hope of achieving a 
controlled thermonuclear reaction 
within a few years is opening a power- 
plant field of great potential which 
offers the prospect of combining great 
thrust, high specific impulse, and low 
weight into a single unit. Essentially, it 
would answer the propulsion question 
for effective space vehicles. 

At the same time, however, it threat- 
ens the timing of any overall develop- 
ment program for practical space vehicle 
powerplants. Propulsion schemes such 
as fission rockets, ionic engines and 
magnetic accelerators which offer cer- 
tain significant performance increases 
over chemical systems will require a 
number of years to perfect. If a maxi- 
mum effort was initiated now to de- 
velop the most promising of these it is 
entirely possible that new knowledge 
of magnetohydrodynamics, which is the 
key to controlled fusion, would have 
made the whole program obsolete be- 
fore any hardware was produced. 

The shock that rapid increases in 
knowledge have been giving fiscal and 
managerial personnel in the govern- 
ment for the past 15 years could reach 
a peak with the early accomplishment 
of controlled fusion. 

A great deal of money has been spent 
cn fission powerplants of several types 
including rockets in Project Rover and 
auxiliary units for flight use in Project 
Snap. These units een perfected and 
the stationary fission powerplants now 


50 


in operation and planned were expected 
to be useful and amortized over a con- 
siderable period of time. 

However, the prospect that a vastly 
more efficient power system might be 
available in the next 10 years or so and 
might even become a parallel devel- 
opment with the fission units cannot 
be discounted any longer. This is evi- 
denced by the announcements of the 
Atomic Energy Commission which is 
certainly conservative in its releases. 


Controlled Fusion 
A year ago the AEC spoke of con- 


trolled fusion as being a hope of the 
rather distant future. This position has 
become more optimistic. American lab- 
oratories feel that the controlled and 
sustained thermo-nuclear reaction would 
be achieved within a few years although 
it might not produce net power. 

The main advantages offered by ther- 
monuclear powerplants of all kinds are 
that their main fuel, deuterium, is con- 
tained in sea water in almost inex- 
haustible quantities, their temperature 
and efficiency is not limited by the us- 
able temperature of present materials as 
in fusion reactors and they do not have 
the radioactive waste disposal problems. 

As specifically applied to the propul- 
sion of space vehicles, there is consider- 
able hope that the fusion engine will 
eliminate the heavy turbine-generator 
electrical system which handicaps pres- 
ent ion and plasma engine proposals. 
And that these engines will produce 
their own electrical power directly at 


the same time that they produce thrust. 

The specific impulse of such fusion 
engines theoretically can approach 2-3 
million sec., but at very low thrust 
ratings. Gases injected into the com- 
bustion products however can be va- 
porized to increase the exhaust weight 
and provide thrusts high enough for cne 
‘G” accelerations or better for the 
payloads now deemed necessary for in- 
terplanetary flight. The specific impulse 
in this instance has been estimated to 
be between 3-4000 sec. 

Such fusion engines would allow 
take-off from the surface of the earth, 
landings on the planets, return landings 
on the earth with a comfortable power 
margin which would allow corrections 
for errors in navigation and numerous 
other miscalculations that are possible 
during the journey. 

Powerplants of this general nature 
have been discussed at some length by 
R. W. Bussard of Princeton University, 
R. D. DeLauer, Naval Air Weapons 
Facility, Kirtland AFB, N. M., and 
M. U. Clauser of Ramo-Wooldridge 
Corp. Other workers in the atomic en- 
ergy field have generally outlined the 
problems and promise of fusion rockets 
in published papers, and they are gen- 
erally considered to be the current “ulti- 
mate” in reaction powerplants. If and 
when the sustained and controlled ther- 
monuclear reaction is achieved these 
rockets presumably developed rapidly. 

Probably the most complete discus- 
sion available on the fusion rocket was 
given by Dr. Clauser of Ramo-Wool- 
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Avco magnetic accelerator which expels a high velocity neutrally ators to produce electric power. Apparatus in use by W. M. Bos- 
charged plasma (left center) and the Stuhlinger ion engine (right tick (right) could be classed as forerunner of solid fuel plasma 
center) which accelerates positive ions with an electric field. These engines. Electrodes are titanium impregnated with deuterium 
provide high specific impulse and low thrust and need heavy gener- ions; the doughnut plasmoids produced can be accelerated. 


Engine Field 


dridge at the recent conference on ex- 
tremely high temperatures at the Air 
l’orce Cambridge Research Center 

Dr. Clauser believes that deuterium 
tritium will probably be used as the 
reactor fuel because their fusion reaction 
will sustain itself at the lowest temper- 
ature 

He also indicates that the pinch 
method of confining the reaction will 
probably will not be satisfactory for 
reaching a sustained fusion if used alone 
The stabilizing fields required for a 
stable pinch would prevent the pinch- 
ing field from attaining the compression 
needed 


Shock Heating 


Clauser said that Ramo-W ooldridge 
is working on a method of shock heat- 
ing which might make it possible to 
avoid these difficulties. His method of 
shock heating is evidently similar to the 
procedure described last week which 
is in use at the Naval Research Labo- 
ratory 
If this scheme or some other is able 
to sustain a fusion reaction then 
Clauser visualizes the reaction plasma 
as ultimately held in the form of a 
cylindrical column contained by a mag- 
nctic field created by a current passing 
through it. The stabilization would 
come from some source outside of the 
reaction region which would correspond 
to the combustion chamber of a chemi- 
cal rocket QUALITATIVE test of magnetohydrodynamic boundary layer control by Avco shows shock 
One main problem with this type of — wave slightly displaced forward (bottom) when current is passed through coils wound around 
power is that the radiation from the nose of test shape. This would indicate reduction in heat transfer and increase in form drag. 
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Symbol of a reputation for integrity, quality and 
service—for advanced creative engineering achieved 
by New Departure in over half a century of 
precision ball bearing manufacture. 


1200% GAIN IN 
GYRO ACCURACY 
WITH 
NEW DEPARTURE 
BALL BEARINGS! 


A major advance in gyroscope con- 
struction by Sperry Gyroscope Com- 
pany results in a remarkable reduction 
of random drift rate. Involving a spe- 
cial design of gimbal bearings, rates 


Sperry C-11 Gyrosyng Compass with Rotorace bearings 
will give ultra-precise navigation to the new jetliners. 


of 2 to 3 deg. per hour, recently con- 
sidered very good, are now cut to as 
little as 0.25 deg. per hour with still 
lower rates in sight. 

New Departure created the special 
manufacturing techniques for the high- 


FORWARD FROM FIFTY 


precision preduction of unique ball 
bearings—another indication of New 
Departure’s ability to meet exacting 
instrument bearing requirements thru 
wide engineering experience and pre- 


cision manufacturing facilities. 











The Sperry Rotorace (TM) Gyroscope 
employs two bearings, one concentric 
within the other. One outer race is 
fixed to the gimbal frame, while the 
other carries a light gear by which 
it is rotated in periodically alter- 
nating directions. 

In addition to reducing random drift 
due to any microscopic irregularities 
or possible foreign particles, rotation 
of the bearing race also reduces 
bearing static or break-away friction. 


EPARTURE 
DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING FOLLS L/KE A BALL 
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AVCO re-entry vehicle would have current passed through ring behind sphere housing the crew. Field produced by current would slow 


reactor will heat any structure it strikes. 
Clauser estimates that the heat that 
will have to be dissipated amounts to 
about 1/30 of the charged particle if 
the propellant tanks and structure of 
the rocket are of about the same cross 
section as today’s large rockets. He 
also estimates that if he has made an 
error in the amount of heat to be dis- 
sipated by a factor of 2 or 3 the situa- 
tion does not change radically. 


Lithium Circulation 


> oF 


l'o dispose of this 3% power which 
must be dissipated, lithium would be 
circulated through the structure. Lith- 
ium absorbs a reasonably high quantity 
of heat through vaporization and its 
boiling point is below the melting tem- 
perature of structural materials such as 
titanium. ‘This vaporized lithium then 
passes out of the coolant space between 
the outer and inner walls of the reactor 
and is swirled around the inside of the 
chamber between the inner wall and 
the reaction zone. Hot charged _par- 
ticles from the reaction zone diffusing 
out through the magnetic field will mix 
with the incoming lithium vapor and 
the temperature of the combination 
will reach what is called the propellant 
temperature. 

Chis mixture of lithium and the re 
action product would then have to be 
led off through a magnetic nozzle and 
most of its thermal motion converted 
into jet or streaming motion. 

The actual shape of the combustion 
chamber would be a torus and any 
pinching current would be induced to 
avoid putting large amounts of current 
through metal return leads. 

Probably the most important ques- 
tion to be answered about the fusion 
engine for space vehicle propulsion is 
how will the electrical power for the 
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ionized air passing around the sphere. Seeding the air with Sodium could maintain the ionization and braking effect at lower speeds. 


stabilizing and compressing magnetic 


ficlds be provided. There are several 
ideas for obtaining this power without 
using the customary heat exchanger- 
turbine-generator equipment 

If anv of them are successful the size 
of the fusion powered space vehick 
could probably be reduced by one order 
of magnitude. 

In general these ideas involve set 
ting up some type of oscillation dur- 
ing which the stabilizing magnetic field 
pressure and the kinetic pressure of the 


reaction products would alternately 
dominate. 
When the magnetic pressure was 


higher the reaction temperature would 
be raised and when the kinetic pres- 
sure of the reaction products was 
higher the magnetic field would be 
pushed back and electric power could 
be stored in an external circuit. 

Another of these ideas that might 
prove useful is discussed later in this 
article when an ionized gas pocket is 
driven through a magnetic feld cut 
ting the magnetic lines of force induc 
ing a current and power is stored in 
an external circuit. 

With such an oscillating pressure it 
would be possible to produce thrust 
and electric power directly with the 
same reaction without generating 
equipment 

Dr. Clauser’s paper on the fusion 
rocket was predicated on the idea that 
the sustained and controlled thermo 
nuclear reaction proved possible. His 
description of the actual engine was 
only a suggestion of how it might con 
ceivably function. Other ideas are 
equally applicable to such an engine 
Dr. Clauser did indicate that he felt 
that once sustained fusion was a reality 
there was no other fundamental obstacle 
to the engine he described 








Several other reaction powerplants 
which rely on an interaction between 
magnetic and electric fields and ionized 
gases to generate thrust have been pro- 
posed. R. M. Patrick of the Aveo R« 
search Laboratory has delivered a paper 
on a magnetic accelerator which pro 
duces thrust by discharging a neutral 
plasma. Kurt Stuhlinger proposed an 
ion engine a number of vears ago which 
would accelerate a stream of ions with 
an electric field or a moving magnetic 
field. This tvpe of engine was believed 
to have been suggested for the first 


time in the 1920’s by Hermann 
Oberth 
Gas Plasma 

An electric arc also has been used to 
create and accelerate an ionized gas 
plasma 


The Russians during 1955 reported 
experiments in which plasma tempera 
tures of 90,000 deg. R were reached, 
corresponding to a specific impulse of 


10 times those obtained today from 
liquid chemicals. General Electric 
Giannini, Avco and the National Ad 
visory Committee for Aeronautics in 
this country have worked with thes« 


devices for testing materials at high tem 
peratures as well as the possibility of 
using them for propulsion. 

Although these engines in 
offer an order of magnitude increase in 
specific impulse over chemical fuels 
they require a large amount of electric 
powel 

Under the that are 
ently being this electrical 
power would be supplied by a fission 
reactor or solar energy. Heat from thes« 
sources would have to be transferred to 
a working fluid which would then drive 
a turbine that would in turn drive a gen 
crator. A system for delivering this tvpe 


gencral 


schemes pres 


pursued, 
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sidewinder... 
a deadly new fang for Naval Jets! 


Sidewinder 
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vies" The Navy’s new self-guided, air-to-air missile, 
“Sidewinder,” is so accurate that it can “home” in on 

and hit the tailpipe of a supersonic jet engaged 

in violent evasive action. Control fins for this deadly 

new missile are produced by the Aviation Divisions 

For full information on the " m > ° 

products and capabilities of of Kelsey-Hayes Co., Detroit 32, Michigan. 

the Aviation Divisions of 


Kelsey-Hayes, write for our 
new capabilities brochure. 
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Automotive, Aviation and Agricultural Parts *« Hand Tools for industry and Home 
3: Detroit and Jackson, Mich.; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, N. Y. (Utica Drop Forge 
& Tool Division); Davenport, lowa (Farm Implement and Wheel Division); Philadelphia (Heintz Division); Windsor, Ontario, Canada. 

















of power from a small fission reactor is 
part of Project Snap. While consider- 
able progress has no doubt been made 
in reducing the weight of the equip- 
ment it could never be completely 
climinated. 

Space vehicles which used systems 
requiring this electrical generating 
equipment will probably show an im 
provement over chemical rockets so far 
as vehicle size for a given flight is con 
cerned. The advantage of the system 
would be that refueling for a second 
trip would be relatively cheap because 
the fuel weight required would be only 
5% to 10% of a chemical fuel rocket. 
As this fuel would have to be taken 
from the earth to a resupply orbit, the 
ion or plasma engine probably would be- 
come more economical on the second 
trip. 

Another disadvantage of these low 
thrust, high specific impulse engines is 
that their lew acceleration would not 
let. them land and take off from the sur- 
face of the moon or any of the planets. 

I'he combustion chamber for Stuh- 
linger’s ion engine proposal is shown 
on page 51. The NACA is actively 
working with scale models of such ion 
engines in an effort to get the optimum 
configuration. The combustion cham 
ber is the problem area and, once it 
works properly, it would be mated with 
a lightweight generating system from 
Project Snap and propellant tankage 
and be ready for use. 

The combustion chamber operates 
approximately as follows: cesium vapor 
propellant is sprayed into the chamber 
and passed through a heated platinum 
grid which ionizes the cesium. The 
positive ions are attracted toward the 
chamber exit by negative electrodes and 
accelerated out of the chamber provid- 
ing thrust. ‘To keep a cloud of positive 
ions from building up behind the 
chamber and creating a back pressure 
by repelling the positive charges being 
cmitted, the ions must be neutralized 
as soon as possible after they leave the 
engine. It also is necessary to keep the 
vehicle from becoming charged by ac 
cepting the electrons liberated during 
the ionization. The electrons are then 
collected at the hot-platinum grid and 
used to keep the negative electrodes at 
the existing charge. The electrons then 
pass from these electrodes and are at 
tracted to the existing 10n stream, pro 
viding a neutral flow again and relieving 
back pressure on the chamber. 


Combustion Chamber Size 


An idea of the relative size of the 
combustion chambers and the equip 
ment used to provide the electrical 
power for the engine can be gained 
from a recent statement by Dr. Hugh 
L. Drvden, director of the NACA. 
When the NACA was showing a group 
of visitors an experimental ion engine 
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and some were impressed by the small 
size of the “combustion” chamber that 
was enclosed in an evacuated bell jar 
Dr. Dryden told them the other part 
of the engine was literally the Potomac 
Light and Power Co 

A proposal for a device that accel 
crates a neutrally charged plasma with 
a magnetic field has been made by 
Aveo Research Laboratory. This en 
gine has been described in a paper by 
R. M. Patrick. One advantage which is 
competitive with Stuhlinger-type elec- 
trostatic engine is that the problem of 
separating the ions is eliminated. 

This engine is shown on page 50; its 
operating cycle is briefly as follows: a 
uniform shock wave is formed by dis- 
charging a large capacitor into the gas 
filled cavity between two concentric 
tubes; an electric field is created by 
closing the switch which interacts with 
the magnetic field imposed externally 
by a solenoid to make the initial ion- 
ization of the gas uniform; the ionized 
gas pocket is then driven down the 
tube behind a shock wave by a force 
created by the interaction of the ex 
ternal magnetic field and the electric 
field that exists between the walls of 
the two tubes which are conducting. 

Another tvpe of device that could 
conceivably be called the forerunner of 
anv solid fuel fusion engine has been 
experimented with by W. H. Bostick 
of the Stevens Institute. The original 
purpose of Dr. Bostick’s work was to 
create an inexpensive means of study 
ing magnetohvdrodynamics by produc 
ing deuterium ions that would behave 
as an entity and could be observed as 
they passed through a magnetic field 
To accomplish this, Dr. Bostick con 
structed a plasma gun that discharged 
a strong current through two electrodes 
which are usually made of titanium and 
impregnated with deuterium ions. He 
has used means to accelerate 
and stabilize these plasma samples o1 
plasmoids and believes a specific im 
pulse of 100,000 sec. is possible. 

This type of solid-fuel engine also 
would require externally supplied elec 


various 





PLASMA engines would exhaust through a 
supersonic magnetic nozzle as current mate 
rials could not withstand the temperatures. 


trical power unless a great improvement 
is possible. The Russians also are work 
ing in this field 

As has been mentioned previously 
one of the great hopes of controlled 
thermonuclear reactions is that they will 
provide electric power directly without 
the use of generators. The two gen 
cral methods being proposed are to in 
tercept particles being emitted by th 
reaction by some type of material that 
will develop an electrical potential when 
hit by the particle; the second means 1s 
a magnetohvdrodynamic one in which 
there is an interplay, or oscillation, be 
tween magnetic fields and ionized gases 

The suggestion that ionized gases be 
fired through magnetic fields to pro 
duce electric power has long been ad 
vocated. Present-day shock tubes could 
be used in this manner to form an 
MHD generator which would replace 
the turbine and conventional rotating 
generator. Arthur Kantrowitz has dc 
scribed such svstems and lists among 
their advantages an absence of moving 
parts, an ability to operate at much 
higher temperatures than a turbine and 
more ease of construction which would 
make it suited for verv large stationar\ 
power stations 

This svstem of having shock waves 
working against magnetic fields also has 
been suggested for use with the fission 
reaction. In a proposal by S. A. Col 
gate and R. L. Amodt of the Universit: 
of California Radiation Laboratory and 
the Los Alamos Scientific Laboratorv of 
the University of California respec 
tively, a fissionable gas is collected in 
one end of a long tube surrounded by 
refractory material. The amount of gas 
and tube geometry is adjusted so that a 
large temperature rise occurs before the 


gas spreads a great distance down th« 


tube This shock wave 


which travels through the external mag 


produces a 
netic field 


Other Applications 


Some other practical applications of 
magnetohvdrodvnamic principals that 
have been advanced apply to 
© Boundary laver control for aircraft 
travelling at speeds high enough to pat 
tially flowing 
aircraft 
e Providing clectrical drag for re-entry 
from orbit vehicles 

The 
been advanced bv personnel of 
Avco Research Laboratory and Republic 
Aviation Corp. Qualitative tests of th 
principle have been conducted at Avco 
Photographs of one of the test runs arc 
shown on page 51. No data has been 
released, but the photographs indicate 
that the shock wave was displaced for 
ward. Theoretically, this would indicate 

decrease in friction drag and heat 
transfer to the bod, 

Avco has 


ionize the air over the 


boundary laver control ideas 


have 


suggested re-entr 
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Your airborne office is our business! 


As an executive, your time, safety and physical 
well-being are of utmost importance to your 
company. Therefore, the selection of the 
organization that modifies or services your 
business airplane deserves the most careful 
attention. 

We offer what we believe to be the finest 
facilities and personnel in this field. Whatever 


We provide one-stop service for everything your business airplane needs 


our assignment, from major performance and 
interior conversions to minor maintenance 
functions, we assure you of the best in mate- 
rials, workmanship and service. 

Our hundreds of customers include many 
of the most prominent industrial, commercial 
and professional organizations in the United 
States. They are our best references. 


For more specific information, please send for our brochure. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-6161 





Conversion and Modification * Custom Interiors * Electrical and Instrument + Radio and Electronics * Engineering Service * Turn-Around Service 











MAGNETIC FIELD 
PRODUCED BY 
_ CURRENT IN COILS 


=>—_ 














+1 SHOCK TUBE 





DIRECTION OF 
GAS FLOW 


siilnas 


TO LOAD 
TRANSFORMER 











ONE SUGGESTION for magnetohydrodynamic electrical generator with no moving parts 
would send ionized pockets of gas behind shock waves through a strong magnetic field. 
Work done by cutting lines of force produces current in external LC circuit. Radiation 
absorption of ionized air is of interest in the design of warheads for anti-missile missiles. 


vehicle that would be partially slowed 
during its return to earth by an electro- 
magnetic drag force. On-this vehicle, a 
large current is passed through the ring 
aft of the main spherical body. The 
magnetic field slows and deflects the 
ionized air flowing past the vehicle at 
high Mach numbers and gives it a much 
larger effective cross-sectional as far as 
pressure drag calculation is concerned. 
The shock wave is correspondingly 
shifted farther forward and reduces heat 
transfer. 

Another factor mentioned by Avco 
is that a large electric current could be 
generated by the portion of the ionized 
air particles which pass through the 
magnetic field instead of being deflected 
aside. This current could power various 


auxiliary equipments during the final 
aescent 

Magnetohydrodvynamic studies in sev- 
eral laboratories are being made to de 
termine the absorption qualities of 
various gases when they are in various 
states of ionization. This information 
will be of practical interest to the men 
who are designing manned and un- 
manned space vehicles. General results 
of these studies indicate that at certain 
speeds in space the air surrounding a 
vehicle will absorb all of the visibility 
and it will be impossible to see out of 
the vehicle or to take television pictures 
Certain radio and radar frequencies will 
also be useless for communicating with 
or tracking the vehicle because their 
energy will be absorbed 


Canadair Builds Sparrow II 


Sparrow II air-to-air missile which Canadair Ltd. will build for the Royal Canadian Air 
Force differs from Sparrow I in having a rounded instead of pointed nose, truncated tips 
on forward fins. Douglas Aircraft Co. developed Sparrow II as a solid propellant, experi- 
mental missile with a more sophisticated guidance system than Sparrow I. 
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by 
Arthur A. Nichols 


Special pumps for special 
materials and unusual 


problems 

One of the problems faced by most 
competent manufacturers is to let 
people know just what to expect from 
their equipment. Designers find it dif- 
ficult to keep in mind more than a 
general idea of the ultimate capabili- 
ties of the many and varied types of 
components with which they construct 
sub-assemblies or systems. 


In the case of pumps, for example, our 
development and research people are 
constantly working out ways to handle 
the newer materials. Many times the 
results are surprisingly good for mate- 
rials most equipment designers would 
not readily attempt to pump in the first 
place. 

In over thirty years experience in the 
design and manufacture of special 
pumps, we have solved numerous 
pumping problems where the design 
and production of a suitable pump was 
considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 
formance. 

Nichols pumps are standard for ex- 
ample, in the synthetic fibre industry 
for pumping rayon, acetate, celanese, 
nylon and other fibres spun in synthetic 
fibre plants throughout the world. 
Special pumps have been designed and 
manufactured for applications as 
varied as metering pumps in vending 
machines and conveying molten solder 
in production equipment. This long 
and varied experience in industry-wide 
pumping applications, combined with 
years of specialized development and 
production of pumps for the aircraft 
engine, super-charger, missile, heli- 
copter and electronic field is available 
to today’s designer faced with new and 
unusual pumping applications and 
problems. 

If you have a pumping problem — 
no matter how difficult or ynusual 
we invite you to send it along for our 
analysis. We'll be glad to tell you 
whether we think we can be of help. 


W. H. NICHOLS CO. 


48 Woerd Ave., Waltham 54, Mass. 
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HOW MODERN POWERPLANT DESIGN PROVIDES... 


Payload Superiority, Greater 
Flight Endurance and Range 


GENERAL ELECTRIC T58 REFLECTS LATEST PROGRESS IN POWERPLANT STATE-OF-THE-ART 


T58’s light weight and low SFC offer helicopters the low in- 
stalled weight and minimum fuel consumption vital to payload 
superiority, increased flight endurance and longer range. The 
story behind this modern powerplant design? Thoroughly- 
tested gas turbine design concepts applied to all major T58 
components. For example. . 

Small, compact axial-flow compressor—modern aerodynamic 
design uses fewer compressor stages to achieve maximum oper- 
ating efficiency . . . fewer parts increase reliability, reduce total 
engine weight. 

Short, small-diameter annular combustor—modern combustion 
design provides higher burner efficiency, longer life, simplicity 


and light weight. 

Lightweight gas-generator turbine—two-stage, axial-flow tur- 
bine features short-chord turbine buckets which cut turbine 
weight, yet retain ability to absorb punishment. 

Proven concepts? Last Fall, the T58 passed its official Model 
Test—without deviations—thus becoming this nation’s first 
150-hour qualified gas turbine engine specifically designed for 
helicopters . . . In addition, since early last year, twin T58’s 
have been undergoing intensive flight testing in the Sikorsky 
HSS-1 and, later last year, aboard the Vertol H-21D . . . For 
new T58 technical information brochure, write to: General 
Electric Co., Section 233-14, Schenectady 5, N. Y. 














Typical Components of Modern T58 Design 


The Késiah UGE Gem Wetleartes, Help Insure Superior Mission Performance 
shown here on carrier plane-guard, is 
scheduled to fly early next year. Both 
the helicopter and its powerplant, the 
General Electric T58, are being developed 
for the U.S. Navy. 

















One-piece steel construction of last eight stages of the 10-stage 
compressor rotor hub provides ruggedness, dimensional 
stability. 


Durable combustion liners have survived 150-hour Model 
Test without trace of deterioration . . . combustor's altitude 
re-start ability proven. 


Axial-flow ; 2-stage gas- 
compressor Small-diameter generator turbine 
annular combustor 


Free power 
turbine 
Anti-iced inlet 


struts Advanced hydro- 


mechanical control 


Production T58's will deliver 1050 hp, weigh only 267 Ibs, SFC guarantees are practical expressions of modern design 
not including 75-lb optional reduction gear and will burn principles and development techniques that reflect progress 
JP-4 or JP-5 fuel. Almost 4 to 1 power-to-weight ratio, 0.64 in powerplant state-of-the-art. 


Progress ls Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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Aviation Week Pilot Report 





C-130 Demonstrates Mission Flexibility 





ALLISON 1T56-A-1A turboprops with 3-bladed propellers power Lockheed G-130As (above). 


156-A-7As with 4-bladed propellers (below) will be 10 in. further forward on C-130B. 





By Robert I. Stanfield 


Marietta, Ga.—Operational flexibility 
of Lockheed’s powerful 62-ton, pres 
surized C-130A Hercules, with its four 
constant speed Allison ‘T-56-A-1A 
turboprop engines, is evidenced in its 
flight characteristics, general case of air 
ground handling, and all-field capabili- 
ties at varied weight regimes. 

Hercules is now in its second vear of 
operation with USAF. Performance of 
versatile airplane (AW Dec. 3, 1956, 
p. 50) has expanded its mission range 
from troop-cargo transport to mapping, 
ski, search and rescue, tanker, recon 
naissance, drone launching and escoft 
operations. Additions are in the works. 

Flight evaluation by Aviation WEEK 
pointed up these kev features 
© Turboprop power. Each engine gencr- 
ates 3,750 eshp. at takeoff, 3,375 eshp. 
normal. Three-blade Aeroproducts elec- 
tro hydraulic propeller—full feathering, 
reversible pitch—changes pitch 17 deg. 
per second. At 20,000 ft., with two 
outboards feathered, 360 mph. airplane 
indicated 200 kt. under normal rated 
power. Stability and control was excel 
lent. 

e Short-field capability. Normal take- 
off, into 70 deg. crosswind at § kt., 
14C outside air temperature, was made 
with 50% flaps. Hercules was airborne 
within 1,700 ft. Normal full-flap land- 
ing used less than 2,000 ft. of runway 
Airplane can operate into and out of a 
2,700 ft. strip, or into and out over a 
50 ft. obstacle in 4,000 ft., on standard 
day, at 124,200 Ib. 

e Fast acceleration. On _ takeoff, and 
during airwork, Hercules showed quick 
and precise response to power and con 
trol applications. Airplane literally leaps 
ahead with sudden power increase 

e Rate of climb. Grossing out at about 
90,000 Ib. on takeoff, we had 3,500 ft 
of altitude when passing end of 10,000 
ft. runway. Climb to 10,000 ft. took 
3 min. 30 sec. Rate of climb was 3,000 
fpm. Airplane ascended from 20,000 
to 25,000 ft. at 2,200 fpm.; from 30,000 
to 35,000 ft. at 500 fpm. 

@ Boost controls. Easy handling is 
result of hydraulic boost assemblies 
for ailerons, elevator and rudder. Actu 
ation pressure is supplied by booster 
and utility systems. Spring-loaded 
switches actuate electrically powered 
trim tabs. Typical comment: “It’s a 
freight train that handles like a fighter.” 

AviATION WEEK evaluation covered 
two flights in C-130A No. 70458 at 


AVIATION WEEK, May 19, 1958 





1 Ee eee oe . 





a 





























ill altitudes up to 35,000 ft 
time totaled 6 hi 

Split crews, from Lockheed Aircraft 
Corp. engineering flight test section, 
were pilots Homer Blalock, Jesse Allen 
nd Glenn Gray; chief systems engineer 
Bob Brennan; flight engineer R. “Skip’ 
Schaper; flight test engineers W. Mac 
Reynolds, John Ackerman and Al Kas 
ik 

Hercules is no misnomer. Airplane 
looks rugged, yet neat. Fuselage under 
surface sweeps sharply up toward high 
tail. Under tail, fuselage divides on 
horizontal line into a door and ramp 
[wo paratroop doors are located aft of 
wing, one on each side. Forward of 
wing, on port side, is huge cargo-crew 
coor. 

Main compartment of Hercules totals 
+,300 cu. ft. of space. Cargo floor load 
ing is 1,080 Ib./sq. ft. For logistics 
support work C-130A has maximum 
cargo capacity of 38,800 Ib. As a com 
bat transport, payload would run 24,600 
lb 

\s an assault transport, airplane can 
carry 92 ground troops or 64 para 
troops and equipment. As an ambulance 
it can carry 74 litters 

Four lightweight powerplants jut for 
ward from underside of high wing 
Each engine has two assemblies, con 
nected by extension shaft and support 
ing structure. 


5U min 


Power Section 


Power section has 14-stage compres 
sor and six through-flow-type combus 
tion chambers which port directly to 
tour-stage turbine. 

Reduction gear assembly contains 
lecoupling assembly, propeller brake, 
cngine negative torque control system, 
necessary gearing to provide 12.5 to | 
ieduction in propeller shaft speed. This 
results in prop speed of 1,106 rpm. at 
normal engine speed of 13,820 rpm. 

Weight to horsepower ratio is 2.5 to 
1. Compression ratio is 9.5 to 1. Best per- 


LOCKHEED Hercules takes off. Gear action mechanically governs nose gear doors 


Flving 













Main gear is moved hydraulically in tracks 
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LOCKHEED C-130 instruments and flight controls are shown above. Note windshield area 
Aviation Week editor Robert Stanfield is below, left, with Lockheed Pilot Glenn Gray 
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Portability, instant power and 100% reliability 
are continuing problems in the critical area of 
missile support. For more information on how SOL AR 

Solar gas turbines can help solve these prob- esase suaemee bo mp ck 
lems, write to Dept. F-19, Solar Aircraft Company, 
San Diego 12, California. 


To Fire Missiles Fast 
Use Solar Gas Turbines 


Compact, reliable gas turbine 


engines are ideal for missile ground support. 


Here are the important reasons... 


INSTANT STARTING -NO WARM UP. Solar gas turbines can be started and 
fully operational in just 10 seconds! They require no warm up... give instant power after 
months of inactivity, even under severe temperature extremes. This 100% reliability makes 
them ideally suited for missile support... where every second is of paramount importance! 
And gas turbines are the only prime movers which offer this tremendous advantage. 


DEPENDASBILITY. Gas turbines are the simplest of all heat engines. There are few 
moving parts and no complicated cooling system. Overhauls are infrequent, maintenance is 


easy, routine servicing can be completed in a few hours. 


LIGHT WEIGHT, SMALL SIZE. Solar gas turbines are many times smaller...and 
weigh up to forty times less than conventional engines! All essential piping and duct compo- 
nents are a part of the engine. There are few accessories and controls. 


PORTABILITY. Compact and lightweight, Solar turbines can be easily mobilized for quick 


transportation to remote locations. 


ADAPTABILITY. Versatile Solar turbines can provide power for virtually every phase of 
missile support—such as erecting and aligning, fueling, calibration, checkout and launching. 
Both shaft power and compressed air are available for important hydraulic, electric, 
mechanical, and pneumatic applications. 

USES ANY FUEL. Solar gas turbines can operate on almost any available fuel —includ- 


ing gasoline, kerosene, natural or manufactured gas and diesel oil—greatly simplifying logistics 


for remote missile operations. 





SAN DIEGO 
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RATIO of C-130A payload to range. 


formance—from viewpoint of power 
output and fuel consumption—would be 
at speeds from 250 to 480 kt. above 
20,000 ft. 

Airplane was entered through crew 
door located forward on port side of 
fuselage. Roomy flight deck has opera- 
tional seating for crew of four: pilot, 
copilot, flight engineer and navigator. 
[’ngineer is seated in center of flight 
station, behind pilot and copilot. Navi- 
gator sits behind copilot on right side, 
facing outboard. 

Crew seating is comfortable, even 
with back parachutes worn through- 
out flight. Wide Nesa-glass windshield, 
with lower curved panels for viewing 
drop zone, gives excellent visibility. 
Window area totals nearly 40 sq. ft. 
Main instrument panel mounts flight 
instruments in front of pilot and co 
pilot; engine instruments center. AN/- 
\PN-59 weather radar indicator sits on 
top of panel, center. Radar is housed 
in Pinocchio nose. 


Cockpit Instruments 


Pilot's instruments include compasses, 
air speed and attitude indicators, al- 
timeters, course and vertical velocity 
indicators, fuel flow gage, turn and 
bank, clock, rudder-aileron-elevator trim 
position indicators, instrument lights 
control, air diverter handle, marker 
beacon switch, and omni. 

Bottom of copilot’s panel includes 
hydraulic control panel. 

Centered engine instruments include 
torquemeter, tachometer, turbine in- 
let temperature indicator, temperature 
and pressure gages, oil quantity gage. 

Control pedestal sits below and in 
front of engine instruments, between 
pilots. On pedestal are throttles, en- 
gine condition levers, electronic prop 
governor, autopilot controller, flap 
lever, radio compass filters. Installation 
includes panels for liaison radio con- 
trol UHF, VHF,  intercommunica- 
tions, aerial delivery system controls, 
trim tabs, radio compass, landing lights, 
and temperature datum control valve 
switch. 

Overhead panel includes controls for 
air conditioning, electrical system, fire 
emergency, engine starting, fuel. Sche- 
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multiple commutation rates 


with CEC’s 
versatile PLEX 


Commutation and PDM conversion 

of signals from up to 90 transducers now 

can be accomplished by the revolutionary Type 

40-101 PLEXICODER at rates of 900, 225, or 112 

per second. A simple field change of motor yadtinting and gear 

plates provides three or more instrume¢zt$ in one. The 

PLEXICODER converts single g»fiouble-ended, positive or 

negative, low-level inputs fropr strain gages and thermocouples 

for telemetering or magngéic-tape recording. Galvanometers 

(with their inherent fijs¢ring characteristics) and an optical sys 

replace rotating wip€r-arm assemblies and complex electronic 

circuitry. Over-aWf system accuracy is 1%. Maintenance in the 

field is accomplished without return to the factory . . . service-frke 

life is a norginal 1000 hours. The PLEXICODER measures 

25” high W 84” in diame is designed for missile, rocket, 
ideal for engine test stands, 


service office, or write foy Bulletin CEC 1599-XS. 


ransducer Division 


RECOGNIZED LEAQER IN GALVANOMETERS — TELEMETRY, PRESSURE AND VIBRATION INSTR 


ENTATION 
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This extensively instrumented test bench is located inside 
one of the test cells in Pratt & Whitney Aircraft’s Fuel 
Systems Laboratory in East Hartford. In this chamber 
engineers can minutely analyze the effect on fuel systems 





components of extreme environmental conditions—such 
as those encountered in advanced types of aircraft oper- 
ating at high Mach numbers and high altitudes. This is 
one of many P&WA facilities unequalled in the industry. 
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FUEL SYSTEMS LAB 


Another Unmatched Facility to Improve Fuel System Capabilities 
for Turbine Engine and Missile Application 


Fuel handling and control problems for turbo- 
jet engines capable of powering sustained 
Mach 2 flight are enormous. Some are still 
unsolved despite years of effort. But problems 
of this type for engines of the future—for air- 
craft to fly at Mach 3 or 4—are almost 
beyond belief in their complexity. 

The Fuel Systems Laboratory at Pratt & 
Whitney Aircraft helps to solve such problems 
and many others in the design, development, 
qualification, and calibration of fuel controls 
and related engine parts, by permitting opera- 
tion of these units at the conditions en- 
countered at high speeds and high altitudes. 

This multi-million dollar laboratory, un- 
duplicated anywhere in the aircraft engine 
industry, was built and is owned by Pratt & 
Whitney Aircraft. Fuel handling test environ- 


Pratt & Whitney Aircraft’s J-57 engines power the 
outstanding Boeing KC-135 tanker-transport, shown 
refueling a McDonnell F-101, also J-57 powered and 
holder of the world speed record of 1207 mph. In 
April a KC-135 set a distance record for jet aircraft 


ments are provided from —65°F to 1000°F, and 
up to 60,000 feet in simulated altitude. A 
variety of fuels can be handled through a 
great range of flow rates, pressures, tempera- 
tures, and operating conditions. 

Because of Pratt & Whitney Aircraft’s fore- 
sight in making available this kind of facility, 
and the many other matchless tools and facil- 
ities which engineers at Pratt & Whitney Air- 
craft may call upon, the uniquely successful 
J-57 and J-75 turbojet engines have been 
made available to the world of aviation. 

In these facilities, the next generation of 
aircraft power plants is now being brought 
along. And such facilities will be even more 
important in future years in the design and 
development of the world’s best aircraft pro- 
pulsion systems. ..in whatever form they take. 


without refueling, flying 10,228 miles from Tokyo 
to the Azores. Facilities at Pratt & Whitney Aircraft 
such as the Fuel Systems Laboratory are behind 
the success of J-57 and J-75 turbojets in so many 
types of transports, bombers, and fighters. 


Pratt & Whitney Aircraft 


Division of United Aircraft Corporation, East Hartford, Connecticut 
CONNECTICUT OPERATIONS—East Hartford. Major Branch Plants— Meriden, North Haven, Southington 


FLORIDA OPERATIONS— West Palm Beach 





“Helicopters are easy to fly” 


Here’s what fixed wing pilots 
say about the transition to a Bell 


Chief pilots and airfleet supervisors often ask 
us: When a company buys a Bell, does it also 
have to “buy” a helicoper pilot? The answer, 
of course, is no. Transition from fixed wing to 
helicopters will be one of the simplest, most 
satisfying jumps you’ve ever made . . even 
easier than learning to fly your first light plane. 


Read what Rod Fraser, President of Aircopter 

Transport, wrote us recently: “I’d had 3400 hours 

of fixed wing. I soloed a Bell in 5 hours. It’s my 

opinion that fixed wing pilots have an ‘air wise- 

ness’ that’s a great aid to transi- 

tion. So much of the stuff is 

similar. One point that particu- 

larly stuck with me is — you can 

get plenty of power-off landing 

: practice in a helicopter course; 

far more than in fixed wing forced landing 
procedures.” 


Or take Chief Pilot S. M. Maxwell of Burlington 
Industries. He writes: “I soloed the Bell in 8 hours, 
10 minutes. After the prescribed Bell training we 


at 


CORPORATION 


had our Commercial Helicopter 

Rating. Since that time we've 

used our machine in the moun- 

tains, on top of buildings, in 

front yards of plants, under 

every imaginable landing eonfig- 
uration (at gross limit), and there hasn’t been a 
minute of mental strain.” 


The folks at Bell would like to tell you a lot 
more . . about helicopter training generally . . 
and about the vital place a Bell has in today’s 
airfleet. We'll tell you also about Charter 
Service, Bell’s Lease/Purchase Plan, and about 
Outright Purchase and upkeep. Just drop us a 
note, Department 23 F, Fort Worth, Texas. 
Prompt answer guaranteed! 


Bell Helicopters 

have the longest and most 
distinguished service 
record with the 

U. S. Armed Forces of 
any helicopter in 

the world. 


Air Force H13J 
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C-130A rate of climb. 


matic fuel control panel, with quantity 
ind pressure gages and warning lights, 
gives crew quick and easy visual indi- 
cation of status of system. Five fire 
emergency control handles, one for 
cach engine and one for gas turbine 
compressor, route 28v. d.c. power to 
motor-operated engine firewall and gas 
turbine compressor fuel supply shutoff 
valves. 


Electrical Systems 

Three electrical power systems pro- 
vide 28v. direct current; 115/200v. 380- 
to 420-cycle 3-phase unregulated alter- 
nating current, and 115v. 400-cycle 
regulated alternating current. 

A 24-v., 36 amp./hr. battery, lo- 
cated in fuselage compartment forward 
of crew entrance door, supplies power 
to the battery bus and to isolated bus. 

Dry weight of C-130A is 61,300 Ib. 
For each flight we had slightly over 
4,000 gal. of fuel aboard. In each in- 
stance we grossed out about 90,000 
lb. Total fuel capacity of airplane, 
with over-wing fueling, is 5,250 gal. 
C-130A may be refueled in nine min- 
utes through single-point refueling. 
Maximum gross weight—124,200 Ib.— 
is limited only by requirements specify- 
ing that landing gear be designed for 
a 2G taxi load at maximum gross take- 
oft weight. 

Fuel is carried in four internal wing 
tanks. T'wo outboards hold 1,360 gal. 
each; two inboards, 1,265 gal. each. 
With all tanks filled to capacity, weight 
concentrates at one spanwise location 
on each wing. This fuel center of 
gravity is outboard of wing center of 
pressure. This relieves wing bending 
and permits additional payload to be 
carried. 

Maximum of 35,178 Ib. of fuel can 
be carried in wing tanks. Limit won't 
be reached with JP-4; total weight 
would run 34,125 Ib. (5,250 times 6.5). 
With heavier alternate fuels, such as 
JP-5, or with cold fuel, limit could be 
exceeded. 

Challenge-type checklist was used 
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with all crew members in flight station 
and on intercom. “Hot mike’ allows 
pilot to transmit to all crew stations 
without depressing his microphone but- 
ton. Copilot read checklist aloud; re- 
sponse was given by pilot, copilot, 
flight engineer, navigator and ground 
controller. Engines were started in 
3-4-2-1 order; C-130 is self-sufficient. 

C-130’s auxiliary powerplant sup 
plies compressed air, electric power and 
emergency hydraulic pressure. Gas tur- 
bine compressor supplies air; air turbine 
motor, driven by portion of compressed 
air, powers a d.c. generator and a hy 
draulic pump. 

Compressor, located forward in left 
wheel well, supplies compressed air for 
ground operation of air turbine motor, 
cngine starting, nacelle preheat and ait 
conditioning system 

Starting procedures on the big turbo- 
prop are simple. With air turbine motor 
running and bleed air valve switch 
open, engine condition lever is held 
to “air start’ until blade movement 
stops, then placed in “run.” (This 
positions blade to flat pitch to reduce 
drag for start.) With fuel boost on 
and fuel enrichment normal, pilot actu- 
ates starter. 

Starting cycle is automatic and re 
quires no further action so long as en 
gine accelerates smoothly, turbine inlet 
temperature is normal, and engine sta- 
bilizes on speed within one minute. 

During normal start following se 
quence of events will be noted: light 
in starter button will glow; rpm. indi- 
cation will show. At about 10%, oil 
pressure will show reading. At 16%, 
secondary pump pressure light will 
glow, fuel enrichment flow will be in- 
dicated, lightoff will follow. Starter 
button will pop out, and at about 
65% rpm. secondary pump pressure 
light will go out. 

Engine will accelerate to ground idle 
rpm. in about one minute. Same pro- 
cedure is followed for other engines 

Battery engine start may be made 
under conditions of low air density, 
without external power, if gas turbine 
compressor is unable to supply suffi 
cient air to power both the engine 
starter and the air turbine motor. 

Hercules rides smoothly while taxi- 
ing and for its size can pivot tightly. 
Nose wheel, hydraulically actuated, is 
linked to manually operated steering 
wheel, at left of pilot’s control column 
Directional control, limited by mechan- 


ical stops, runs 60 deg. right and left’ 


of center. Turning radius is 83.8 ft. for 
wing tips; 35.8 ft. for nose gear. 
While taxiing we checked brakes 
which are disk-type, hydraulically oper- 
ated, and installed on each of four 
main-gear wheels. Brakes operate from 
utility hydraulic system, with alternate 
supply available through emergency 
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Low-Hydrogen 
iron-Powder 
Electrodes 


Now even “difficult” steels can be 
welded right the first time—with PaH 
Iron-Powder Low-Hydrogen Elec- 
trodes. They permit faster welding in 
any position with little or no pre-heat. 


Welds are free from cracks and poros- 
ity — possess superior X-ray quality 
and strength. Ideal for welding heavy 
sections subject to severe shock and 
abuse. Send for Bulletin R-29. Write 
Dept. 303H, Harnischfeger Corpora- 
tion, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 





Outstanding Performance 


of these Two Naval Air Weapons depends on 


Reliability 


of ALL electronic equip 
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Vital Electronic Units in 


Chance Vought’s 
FSU Crusader Aircraft 


BINSO 


Met-L-Fiex mounting systems 
isolating against shock and vibration 


CRUSADER REGULUS I 


ARN-21 
Oscillograph 


APQ-51 IF Amplifier 
APQ-51 Power 


Voltage Regulator 
Mach Control 
APQ-51 RF Head Junction Box 
APQ-51 Compressor APQ-51 Modulator Computer AXC-530 
APQ-51 Power Supply Controllor Pressure Ratio 
APQ-51 Modulator APQ-51 Radar Central Transducer 


| FOR F&8U 
AIRCRAFT. se 
Fire Control 
Radar Scope 


CNI System 
(AN /ASQ-17) 


Intervalometer 


Function Relay 
Calibrators (2) 


Trounce Guidance 
System 


4 FOR REGULUS I, HT Function Control 


Relays (2) 
Junction Box 


MISSILES... 


Ground Control 
Consoles (3) 


Warhead Switch 
Dynamotors (2) 


Special Relay 
Units (3) 


Destructor Control 


Relay 


ROBINSON CONTROL 


West Coast Engineering Office: 


De-Coder Audio 
Systems (2) 
Oscillograph 
Flight Path 
Stabilizer 
Control Interlock 
Baro-Switch 
Pressure 


Potentiometers (2) 


Servo Amplifiers (2) 
Sub-Carrier 
Oscillators (2) 

Mach Control 
Multi-Coder 

DC-20 Multi-Coder 
DB-1 Multi-Coder 
Destructor Control 


Relay Switch 
Sensitive Relay 


Flight Position 
Terminator 


Inertial Guidance 
System 


Pressure Switch 
Video De-Coder 
Beacon Transceiver 


IS RELIABILITY CONTROL 


AVIATION INC. 
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system. We also checked brake anti- 
skid, which prevents skidding of brake 
wheel when too much pressure is ap- 
plied. Prop reversing was checked by 
placing symmetrical pairs of throttles 
in full reverse. 

Thrust of engines mandates running 
up two engines at a time to takeoff 
power. Electronic fuel control was 
checked against turbine inlet tempera- 
ture (TIT). Throttle (power lever) 
selects TIT, then fuel system and prop 
combine to give rpm. and fuel for 
selected TIT. Prop operation (via 
governor switches) was checked against 
§50C TIT. 

With throttles advanced to takeoff 
power, rpm. should be 99 to 101%; 
‘TIT at 977C maximum and 957C min- 
imum. Fuel flow, pressures and tem- 
peratures were checked for normal op- 
erating limits. 


Before takeoff we lowered flaps 50%. * 


Four flaps are Fowler high-lift type, 
with outboard and inboard flap in each 
wing. When 100% extended they 
form angle of about 35 deg. with wing. 
Control lever calibrates range from 
“up” to “down” in increments of 10%. 

Takeoff from the 10,000 ft. runway 
was made to the west. Wind was from 
340 deg. at 8 kt. Outside air tempera- 
ture was 14C. Sea level pressure was 
29.96 in. 


Off the Ground 


Brakes were held until full throttles 
were applied. On release we accelerated 
fast and were off the ground within 
1,700 ft. at 90-95 kt. Initial climb 
speed was 110 kt., which was increased 
to 160 kt. Visibility was excellent. 
Ship trimmed easily and only finger-tip 
pressure was required for controls. 

Rate of climb, 3,500 fpm., dropped 
off only 100 fpm. at 6,000 ft. Noise 
level also abated once we were in the 
air. Sitting on the ground, it’s no 
secret once the powerful turboprops are 
started. 

At 10,000 ft., with 4C OAT and 
1,100 shp., indicated airspeed was 205 
kt. At this speed we felt again acceler- 
ation thrust of C-130A. Throttles were 
advanced and plane jumped forward 
to 270 kt. indicated; then reduced 
back to indicated 205 kt. This jerked 
us against our seats. 

Our cabin pressure altitude was 
1,000 ft. We depressurized to flight 
altitude of 10,000 ft. at 250 fpm. 
Range of depressurization extends from 
100 fpm. to 2,000 fpm. Aircraft we 
flew was limited to 5 psi. cabin differ- 
ential pressure. Aircraft now rolling 
out have 7.5 psi. allowable. During 
troop carrier operations cabin pressure 
altitude is held to 10,000 ft. maximum. 
It can be adjusted to any altitude be- 
fore takeoff. 

We climbed to 25,000 ft. holding 
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HONEST JOHN artillery rocket depends on G-E electric heating blanket (in- 
set) to bring missile to uniform operating temperature before launching, 


HONEST JOHN FIRING SHOWS HOW... 
General Electric Specialty Heating 
Maintains Propellant Temperature 





Successful launch—and flight—of the 
Honest John depends upon exact pro- 
pellant temperature at the moment of 


| firing. A General Electric heating and 


insulating blanket—which shrouds mis- 


| sile from nose to nozzle—provides and 


maintains that temperature! 
Proper operation of many types of 


| land and airborne equipment, espe- 
| cially at low temperatures, often depends 
| on controlled heat in the right places at 
| the right time. Experienced G-E heat- 


| ing engineers, 





backed by complete 
facilities, have already solved thermal 
conditioning problems on applications 


| ranging from complete missiles and 


airborne systems to tiny test instru- 


ments. 
LET US ANALYZE YOUR HEATING 
PROBLEM. Whether you need a custom- 


made prototype, or quantity produc- 
tion, investigate G-E “‘one stop”’ service 
for specialty heating products tailored 
to your specific needs. 

FOR MORE INFORMATION contact 
your General Electric Aviation and 
Defense Industries Sales Office or send 
coupon. 


| 
: 
| 
| 
| 
| 
| 
L 


General Electric Company 
Section Q220-11, Schenectady 5, N. Y. 
Please send bulletin GEA-6285A, G-E 
Specialty Heating Equipment 

. +» for immediate project 

..» for reference only 
the ++ > 0s Chins hel is eed 
Position 
Company 
City State 
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ECCM Research at Westinghouse 


J-02309 


There’s a way to punch a hole in that screen 


Despite any jamming screen an intruder might use, new Elec- 
tronic Counter-Counter Measures Techniques developed by 
Westinghouse will slash through to locate and track him—des- 
troying his defense. 

In this and in other vital military areas, continuing creativity 
by the scientists and engineers of the Westinghouse Electronics 
Division is helping to keep the American defense ahead ... by de- 
signing, developing and producing the latest in military systems. 


Westinghouse Electronics Div., P.O. Box 1897, Baltimore 3, Md. 


WESTINGHOUSE 
ELECTRONICS _ 
DIVISION “7 


MILITARY SYSTEMS 


y\ RADAR 


COMMUNICATIONS 
MISSILE CONTROL, 
DATA PROCESSING 

AND DISPLAY 


You CAN oc sure..iens Westi nghouse 











160 kt. LAS. 
and 23,000 ft. 


Passing through 20,000 
our rate of climb was 
1,800 ion Free air temperature at 
23,000 was—24C; TAS in climb was 
225 kt. Leveling off at 25,000 ft. 
cabin pressure altitude held to 9,000 ft. 
At altitude, under normal rated power, 
we indicated 220 kt. and trued out at 
326 kt..Stability and control were ex- 
cellent. 

Before climb to 35,000 ft. we put 
on P4 helmets aud oxygen masks. Oxy- 
gen system is diluter-demand, gaseous- 
type 

Four fixed units allow one hour's 
supply to each crew member. Addi- 
tional cylinders may be added. Two 
portable units are available for .walk- 
around. Regulators are D-2A or D-2 
pressure demand. 

At 35,000 ft. our cabin pressure al- 
titude was 14,000 ft. Outside air 
temperature was—48C; shp. was 1,320 
per engine and TIT was 927C. Fuel 
flow was 700 Ib./hr./engine. Our indi- 
cated airspeed was 160 kt. for a true 
reading of 292 kt. 

Descent from 35,000 was made at 
165 kt. LAS. Lowering the gear, and 
with full flaps, we slowed to 140 kt. 
indicated. Our angle of descent was 
about 14 deg. We went down at 
rate of 3,500 fpm. 


Stall Characteristics 


Hercules was stalled at 10,000 ft. 
with gear down and flaps at 50%. With 
power at normal, airplane practically 
stands on its tail. With power re- 
tarded, nose was raised and buffet- 
warning came at about 82 kt. IAS. 
C-130A stalled at about 73 kt. Lateral 
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stability was excellent and with normal 
recovery technique (simultaneous power 
and nose-dropping) loss of altitude was 
negligible. Rudder is less effective 
than ailerons for leveling wings in stall 
or near-stall. 

Good flying characteristics were evi- 
dent during all flight regimes. Boost 
control makes it easy for pilot to ex- 
ceed specified limits. Hercules is 
limited to 60 deg. angle of bank. Limit 
speeds are 183 kt. with 50% flaps; 
145 kt. with 100% flaps; 168 kt. with 
gear extended. 

C-130 air speed indicator is yellow- 
lined at 145 kt.—maximum allowable 
with full flaps. Red-banded pointer on 
indicator constantly shows structural 
speed limit, or air speed corresponding 
to limiting Mach number, whichever 
is lower, for airplane in clean configura- 
tion and for momentary pressure alti 
tude. White pointer shows indicated 
air speed. 

Airplane’s hydraulic pressure is dis- 
tributed through three systems: booster, 


utility and emergency. Normal operat- 
ing pressure is 3,000 psi. 

Normal operation of aileron and cle 
vator booster cylinders makes use of 
pressure from both sources. Emergency 
system can be actuated for emergency 
landing and normal or emergency ramp 
operation. Six accumulators, precharged 
with air to 1,500 psi., are connected to 
power supply systems to store reserve 
pressure for peak load requirements and 
to dampen pump ripple. 

Utility hydraulic system provides pres 
sure for one of dual elevator and ailer 
on tandem booster cylinders, main and 
nose landing gears, locks and doors, 
wing flaps, steering and brakes. It also 
acts concurrently with booster system 
as source of pressure for rudder control 
circuit. 

Airplane’s lateral trim is obtained 
through tab on left aileron. Manually 
adjustable tab is located on right aileron; 
compensates for any imbalance about 
longitudinal axis. Each elevator control 
surface has one trim tab. Minor direc 
tional control for vaw conditions is 
compensated by rudder trim. 

In case of complete flight control 
system failure, airplane woud be flown 
at reduced airspeed with, of course, 
greatly incteased pilot effort. 


Anti-Icing 

Hercules controls icing via hot air 
for leading edges, engine inlet air ducts, 
radome and nacelle preheating. Elec- 
trical heating is provided for props, 
prop spinners, pitot tubes. Nesa heat 
img units are supplied for three main 
windshield panels, two on each side of 
main windshield, and two lower panels 





CHARACTERISTICS 





Engines (four Allison turboprops) 

Takeoff power - 

Propellers — No. blades ‘diameter 
—— gear ratios. . 

Total fuel capacity 

Operating weight 

Meximum takeoff weight. . 

Maximum payload (load factor 2 5) 

Range with maximum payload 

Range with 25,000 payload 


Takeoff dist. to 50 ft. (max. gr. wt.) 

Cruise ceiling (max. gr. wt.) 

Rate of climb, 4 eng., military power, 
— sea level, max. gr. wt. . 


Wing span 
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C-130 A-B Comparison Data 


Landing dist. from 50 ft. (max. idg. wt. brakes only) 


DIMENSIONS (BOTH AIRCRAFT) 


Prop Ground Clearance (Aeroproducts three-blede, 15 ft. die.) 


UNIT 


C-130A 





T56-A-1A 
3,750 
3,15 

12. 50:1 
5,080 
62,712 
124,200 
35,000 
1,800 
2,500 
2,780 
3,150 
26, 500 


eshp. 
no. ft. 


U. S. gal. 


ft. / min. 2,300 
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STUB 


smallest, lightest MS “E” connector 


Stub E connectors are fully approved MIL-C- 
5015C MS connectors, meeting or surpassing the 
environmental resistance requirements of that 
Specification. Stub E connectors are also the stub- 
biest MS “E” designs available — AMPHENOL took 
advantage of every space-saving trick in the engi- 
neer’s book while at the same time meeting all 
dimensional requirements of MIL-C-5015C. 

Stub E connectors have a fully unitized rear 
sealing grommet assembly in which the grommet, 
compression nut and ring are a single unit, making 
assembly and disassembly quick and easy. Solder 
pockets of the silver-plated contacts are pre-filled 
for easier, less expensive soldering. 

Sheil styles 3100, 3101, 3102 and 3106, sizes 8S 
through 36 and 51 insert arrangements are available. 








on pilot’s side. These contain Nesa 
layer and vinyl sheet between inner 
and outer layers of glass. 

Nesa units are automatically con- 
trolled by thermistors embedded in the 
vinyl sheets. However, when tempera- 
ture drops below —40C, thermistors 
no longer allow power to be supplied 
heating units. Pressing Nesa reset switch 
will close electrical circuit which by- 
passes thermistor units and supplies 
115 v. unregulated-a.c. power -to heating 
units. 

For wings and empennage, high pres 
sure hot air varying from 260C to 371C 
is supplied to main manifold from last 
compression stage of each engine. From 
there hot air is conducted to anti-icing 
ducts on leading edges. Air flows from 
ducts through small nozzles and mixes 
with ambient air in leading edges. Pro- 
cess reduces air temperature to about 
177C. 

Leading edge areas are divided into 
six nearly equal sections. Equal heated 
areas in empennage consist of horizon- 
tal stabilizer and one-half of vertical fin. 


Feathering Procedure 


Pilots that have flown Hercules con- 
sider two engine operation normal. 
I am inclined to agree with them. 

We feathered both outboards at 21,- 
000 ft. With both inboards at normal 
rated power, Hercules indicated 200 kt. 
After feathering first engine, less than 
5% of rudder trim was necessary to re- 
tain stability. Airplane was quite easy 
to handle and maneuver; no great 
amount of force was necessary at any 
time. USAF has flown airplane across 
continent on two engines; airplane also 
has performed routine overwater search 
mission in this configuration. 

Before restarting outboards airplane 
was slowed to 150 kt. Procedures were 
quick: throttle to flight idle; engine 
bleed air valve switch open; fuel boost 
on; engine condition lever to air start, 
then to “run” after engine fires; gener- 
ator switches on. Set power. 

Each of Hercules’ four wheels has sep- 
arate. strut. Gearbox contains main gear 
spring-loaded brake lock assembly which 
holds gears until released hydraulically 
or mechanically. Emergency system pro 
vides fluid in case of utility system fail- 
ure. Main gears retract vertically into 
left and right wheel well. Retraction 
time is 12 sec. or less; extension time 15 
sec. or less. 

During complete hydraulic loss, man- 
ual release cables attached to emergency 
engaging handles provide alternate 
means of releasing door locks and gear 
brake mechanism. Emergency hydraulic 
pressure is not available for main gear 
retraction. 

Emergency extension of both gear 
and flaps is via air turbine motor. Gear 
lever and flap switch are then placed 
to emergency down. Flaps cannot be re 
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AIR LINES 


A. F. TRUMBULL, Superintendent of Electronics Engineering, United Air Lines, SAYS: 


“Our Mainliners fly fast schedules coast-to-coast, 
border-to-border, and on to Hawaii. Maintaining 
these, schedules reliably and safely is the function 
of every component of United’s equipment. 


“Electronic tubes play a key part in air navigation 
and communications. So . . . by identifying every 
tube with its own number, and recording per- 
formance on business-machine cards, we keep the 


facts on tube dependability at our fingertips. 


“That’s how we ensure that only the best tubes 
are used in our equipment—so that our extensive 
use of G-E 5-Star Tubes speaks for itself. They 


help us maintain on-time schedules by improving 


“United numbers all tubes, to record their performance. 
We can prove G-E 5-Star dependability!” 


equipment performance. In the picture above, I’m 
pointing to a General Electric 5-Star Tube—our 
number 134452—one of many United uses. 


“You'll hear that General Electric 5-Star Tubes 
are more reliable. We know this to be true— 


from tube-by-tube performance facts!” 


* * * 


Benefit from United Air Lines’ experience! Phone 
your nearby G-E tube distributor for 5-Star Tubes 
—the most reliable tubes you can install! 
Distributor Sales, Electronic Components Division, 
General Electric Company, Owensboro, Kentucky. 


Progress /s Our Most Important Product 


GENERAL 


ELECTRIC 


d1-1t-202 








Mielec: ad : . 
REQUIRED . Alightweight, low-loss, radiation-free cable with electrical 
* uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


SPECIFIED: fogyy flex Coaxial Cable 


A semi-flexible cable with tubular copper inner 


conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 


With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 


1. Twice the efficiency of solid dielectric (RG-8*/,,) type of cable now in 
general use. 


2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 


Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 


Greater efficiency and improved system performance without the use of 
additional electronic components. 


5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 


6. Lighter and smaller than many cables now installed in aircraft. 


Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 PARK AVENUE, NEW YORK 22, N.Y. 





tracted with emergency hydraulic sys- 
tem. 

Nose-gear is swing-tvpe, hydraulically 
actuated. Fluid is supplied by utility svs- 
tem for extension only. Gear cannot be 
retracted by emergency means. Manual 
release cable provides alternate means 
of lowering. Gear is pumped into down- 
locked position by forward cargo door 
hand pump. 

We brought airplane into downwind 
at 1,500 ft., lowering gear at 168 kt. 
Hercules slowed to about 140 kt. with 
half flaps. Full flaps were lowered turn 
ing on base. Final approach was made 
at 120 kt. We were over the fence in 
95 kt. Control was good. Using normal 
procedures we came to easy stop within 
2,000 ft. 

Despite its size, Hercules is a fast 
airplane. It set new speed mark of 406 
mph., average between Dover AFB, 
Del., and Lajes, Azores—a 2,680-mi. 
hop. Time was 6 hr. 38 min. 


C-130A Capabilities 

Other facets of Hercules’ versatility: 
eIn ski-lift tests for USAF, at gross 
weight of 124,000 Ib., “Ski-130,” using 
8,000 Ib. of jet assist (JATO), was air- 
borne in 1,450 ft. Without jet assist 
Hercules got off snow and ice in 2,100 
ft. 
e Switch from troop-cargo carricr to re 
fueling tanker, and back again. In Ma- 
rine-Navy tests, fighter planes hooked 
up with drogues extending from Her- 
cules at 15,000 to 25,000 ft. Hose reels 
and drogues were housed in wing pods. 

In production models, 6,000 gal. of 
fuel can be placed in cargo compart- 
ment and pumped through pods. 
eSupport capacity to crack USAF 
Thunderbird aerobatic team, because of 
compatibility in support of F-100 Super 
Sabre. Team has requested another for 
permanent support. 
e Endurance at altitudes. C-130A flew 
14 hr. 1 min. continuous flight at alti- 
tudes ranging from 5,000 to 30,000 ft. 
Fuel consumed: 4,000 gal. 
e Thin-air takeoffs. At Quito, Ecuador, 
altitude 9,000 ft., Hercules was airborne 
in less than 3,500 ft. 

C-130s are now operational with Tac- 





C-130 Missile Capacity 


Most of all known missiles in use to- 


day can be carried in the Hercules. 
Boosters, ground handling equipment 
and launching mechanisms may be added 
in many cases. Capacity table follows: 
MISSILE TOTAL LOAD 
Honest John 3 

Nike Hercules 2 

(with booster) 
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C-130 cargo ial can accept six palicts. Individual pallets can be linked together 


and moved as a single unit. 


tical Air Command at Ardmore AFB, 
Okla., Sewart AFB, Tenn., 1370th 
Photo and Charting Service at Palm 
Beach AFB, Fla., USAFE in Evreux, 
France, and 483rd Troop Carrier Wing 
at Ashiya Airbase, Japan. 

Indications are that MATS will take 
over Evreux operations this month. 
Some 42 C-130s then will operate under 
MATS control. 


Model B Orders 


USAF contracts for Hercules total 
about $600 million, of which $100 mil- 
lion is for 53 C-130Bs, first of which is 
due out in December of this year. Con- 
tract on B model will run to Jan., 1960. 
Rate of production will be about five 
airplanes per month. Lockheed is think- 
ing in terms of 100. to 150 B models. 

Contracts for C-130A cover 231 air- 
craft, the last of which will be rolled 
out in Feb., 1959. Former production 
rate of seven a month has been cut to 
five. About 150 C-130As have been 
delivered to TAC. Royal Australian Air 
Force is getting 12 from USAF. Air 
Photographing and Charting has one 
RC-130 test bed, with 15 aircraft on 
order. Two C-130Bs will go to Coast 
Guard. 

At the Marietta plant the first proto 
type YC-130 is being converted to test 
bed for model B components. Airplane 
will. incorporate fuel dump system, 
standard engines outboard and new en- 
gines and props inboard. Test flights are 
scheduled for this month. 

In midsummer testbed will have four 
Allison T56-A-7A powerplants installed, 
according to George A. Hines, Jr., 
flight test project engineer. New turbo- 
props will be installed 10 in. further for- 
ward than those on the A model. Re- 
sult: Better center of gravity control. 


Basic Features 


The C-130B has basic features of the 
A model. In addition, it has: 


¢ More powerful engines. Four T56-A- 


7As generate 4,050 eshp. at takeoff and 


3,600 eshp. normal. Dry weight of en- 
gine is 1,865 lb. Gear ratio is 13.54 to 
1. Maximum cruise speed, under normal 
conditions, of Hercules would be 
boosted to 370 mph. 

¢ Payload and range. Total fuel car 
ried is 6,900 gal. The total oil capacity 
is 48 gal. As a combat transport radius 
is 1,850 mi. range is 3570 mi For 
logistic support, with maximum cargo 
of 36,700 Ib., range is 2,450 mi. With 
payload of 22,700 Ib. range increases 
to 4,000 mi. 

© Takeoff-landing weights. 
maximum gross is 135,000 Ib., 
of 10,800 Ib. over A model. 
© Noise reduction and soundproofing. 
B-model engines are fitted with Hamil 
ton Standard Hydromatic 54H60-39 
four-bladed propellers. Prop diameter 
is 13.5 ft.; reduction ratio 13:54 to 1. 
By comparison, three-bladed Aero 
products prop used on C-130A runs 


C-130B 


increase 





ELAPSED 
LOADING TIME 


(AVERAGE LOAD 35,000 Lbs.) 


MANUAL -10 MEN 2.5 HRS. 


POWERED AIDS-10 MEN = 12.0 HRS | 
¢ MECHANICAL LOADING 
4 ME i 


MAN HOURS 
LOADING 


(AVERAGE LOAD 35,000 Lins .) 
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HERCULES loading method comparisons. 
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Your TIMKEN 
52100 tubing will be 
on its way before the 

small hand circles twice! 


HEN you’re in a rush for 52100 tubing, 

why not use our mill warehouse stock? 
We'll have your order on its way in 24 hours 
from our stock of 101 sizes, ranging from 1” to 
10%” O.D. with a wide selection of wall thick- 
nesses. It’s handy to use when you need less than 
mill quantities, too! 


And in addition to time, you can save money 
by substituting Timken® 52100 steel for more 
expensive steels. It’s through hardenable in mod- 
erate sections. You can heat treat it to file hard- 
ness or temper it back to meet your needs, And 
you can depend on it to be uniform from tube 
to tube, heat to heat, order to order. 


That’s why Timken 52100 steel is so widely 
used—for aircraft engine parts, ball bearing 
races, pump parts and plungers, collets, bush- 
ings, spindles, grinding machine parts, precision 
parts and dozens of other uses. 

The Cleveland Maseam of Art, Joba L. Severance Collection We pioneered the manufacture of 52100 tubing 
in America and we’re the only source of supply 
for all three common forms: tubing, bars and 
wires. So call or write your order to: The Timken 
Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable: ‘“‘TIMROSCO”, 


TIMKEN 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


76 





15 ft. in diameter; reduction ratio is 
12.5 to 1. Reduced tip speed means 
reduced noise level. Specifically, a 
nine decibel reduction at external level. 
Internal reduction should be greater. 

Because of its operational flexibility 
and short and rough-field capabilities, 
Hercules is readily adaptable to 
medium and long-range MATS and 
commercial operation. 

Modifications to B model will also 
include addition of bunks and galley 
to flight deck. Engineer in C-130B 
would monitor engine instruments plus 
systems overhead panel—air condition- 
ing, air turbine motor, anti-ice system, 
electrical and fuel systems, possibly 
emergency (fire control) handles. 

Electrical system in B would be 
basically alternating current (A model 
is a.c. and d.c.). C-130B will also have 
fuel dump system. 

C-130B specifications point to fuel 
loading of 44,850 Ib. via single-point 
refueling in 12 min. Fuel jettison 
rate, with all tanks being evacuated 
simultaneously, is about 2,800 Ib. per 


min. 


Commercial Hercules 


Commercial version of the: Hercules 
will be the 282A—derivative of the 
C-130B. Airplane will be available in 
1960. 

AviaTION WEEK wags told that Lock- 
heed is studying the commercial capa- 
bilities of the Hercule$-282A at various 
takeoff gross weights up to 150,000 Ib. 
Study potentials, which stress adapta- 
bility for over-water operation, include: 
¢ Maximum payload of 47,400 Ib., with 
35,400 Ib. of fuel of which 7,000 Ib. 
are reserve. Range would be 2,1 30 stat. 
mi. (1,859 nautical). 
© Payload of 36,500 Ib. with maximum 
fuel. Range would increase to 3,100 
stat. mi. (2,700 naut. mi.). 
© Average cruise speed (TAS) of 325 
mph. at 80% cruise power. 

Powerplant would be four Allison 
501-D22 turboprops. Propellers for com- 
mercial version would be “‘customer’s 
choice.” Maximum landing weight, 
to 121,600 Ib. Zero fuel weight to 
114,600 Ib. Crew would number three. 

Cost of the commercial 282A would 
approximate $2.3 million with same 
weights as C-130B. Any weight modi- 
fications probably would effect price. 

Lockheed is presently conducting a 
study in relation to volume and density 
of cargo carried by Seaboard & Western 
Airlines. 

Evaluation embraces daily measuring 
of package widths of all cargo carried 
by Seaboard, plus sampling of year's 
supply of air bills giving package 
weights, etc. 

Hercules’ cargo compartment runs 
41 ft. long, 10 ft. wide and 9 ft. high. 
Total compartment volume is 4,300 
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External Changes Made on B-52G 
Major external change in turbojet engine for Boeing B-52G missile platform bomber is addi- 
tion of clongated hump to hold alternators, constant speed drives and coolers. Engine is 
Pratt & Whitney J57-P-43W, being installed at Boeing's Wichita, Kan., production line. 


cu. ft., including ramp. Allowing 100 
in. for loading height and 18 in. of 
aisle space on both sides of cargo, 
usable volume is 3,680 cu. ft. 

Large forward and aft cargo doors 
speed up simultaneous on and off load- 
ing. 

Positional tail ramp allows loading 
from varied truckbed heights or directly 
from ground. 


Mechanical Loading 

Utilizing Lockheed-developed _ sys- 
tem, loads up to 35,000 Ib. are loaded 
in 8 min. System incorporates train of 
preloaded specialized pallets which are 
moved into cargo compartment. 

Mechanical loading can _ increase 
utilization potential of Hercules about 
2.4 hr. for each loading conducted. 
Lockheed states that since unloading 
times are approximately 50% of load- 
ing times, use of mechanical system 
would increase C-130 utilization poten- 
tial by about 3.5 hr. for each complete 
loading cycle. 

This represents 90% 
aircraft “ground time.” 

Lockheed estimates that en route 
stop in North Atlantic operations 
would entail but 30 min. With 
Straight-in loading, Hercules could 
make 60 min. turn-around. 

Computed operating costs of com- 
mercial Hercules, based on Air Trans- 
port Assn. method estimates, include: 
aircraft utilization of 3,000 hr. per year; 
depreciation period equals seven years; 
engine maintenance allowance equals 
$66 per aircraft hour; fuel costs (kero- 
sene) equal 14.5 cents per U.S. gal 


reduction in 


Bristol, Hawker Siddeley 
Form Propulsion Company 


New British aviation company has 
been formed by the engine companies 
of Bristol Aeroplane Co. and Hawker 
Siddeley Group to handle new propul 
sion projects on a cooperative basis. The 
new company, Bristol-Siddeley Engines, 
Ltd., is designed to achieve most cf 
ficiency from the combined resources 
of the two major manufacturers. 

Bristol and Hawker Siddeley 
share ownership of new company on a 
50-50 basis. Sir Arnold Hall is chairman 
of new company and its vice chairman 
is Air Commodore F. R. Banks. 

Commodore Banks told Aviarion 
Weex that the old companies will 
continue individually to handle their 
current production lines. 


will 


Canadair Ltd. and Bristol 


Alter CL-44 Sales Pact 


Canadair Ltd.’s dropping of Bristol 
Orion engine for CL-44 transport in 
favor of Rolls-Royce Tyne 11 (AW 
Mar. 10, p. 27) has brought about re 
vision of sales and manufacturing agree 
ments with Bristol. 

Canadair now retains right to manu 
facture the aircraft in Canada and to sell 
it with any powerplant, and for any 
purpose, anywhere in the world except 
the United Kingdom, where Canadair 
will be entitled to sell the airplane for 
maritime reconnaissance purposes 
Canadair says the 1959 rollout will not 
be affected by engine change. 





QUALITY 
PERFORMANCE 
EXPERIENCE 


in a light weight package 


In defense preparedness and space conquest programs, Stewart 

& Stevenson Ground Support Units offer the maximum in 

performance characteristics and dependability. They are light 

weight, compact, provide greater accessibility, low noise level, 

minimum maintenance. 

This Stewart & Stevenson All-Weather 45 KW, 400 Cycle AC ’ 

Diesel Ground Support Set, with an electric load sensing poe ren se ance goatee 
governor, is typical of those being used in our missile and 400 eid pictinn power 
defense programs. 60 KW - 150 KW 

Stewart & Stevenson brings experience to the ground support Diesel or Gasoline Powered 
generator field . . . experience that is practical, tried and proved 

on both military problems and thousands of commercial appli- 

cations where success depends on day-in-and-day-out operation. 

Stewart & Stevenson provides undivided service responsibility 

and guarantees units to perform as specified. Please write for 

complete information and specifications on performance-proved 

Stewart & Stevenson AC Diesel Generator Sets. 


STEWART & STEVENSON SERVICES, INC, 


Main Office and Plant: 4516 Harrisburg Bivd., Houston 11, Texas 
Phone CApitol 5-5341. 
Branches: Corpus Christi, Dallas, Lubbock, San Juan, Odessa. 
Representatives: San Antonio, Longview, Brownsville, Tyler, Pecos 
Export: Room 1405, 74 Trinity Place, New York, N. Y. 


THE WORLD’S LARGEST DISTRIBUTOR OF DIESEL ENGINES 
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French have revealed two new aircraft: the SIPA 1100, above, and 


the Breguet 940, below. SIPA 1100 is for use in colonial-type actions 
French Reveal SIPA ] 100, Experimental Breguet 940 STOL cargo-passenger transport, due to 
fly this month, is forerunner of 15-18 ton 941 with 9 ton payload, 
280 mph. cruise speed, four General Electric T58 gas turbines of 


Breguet Tu rboprop STOL 1,050 shp. The 940 weighs about 7 tons, has 58.8 ft. wingspan 


four Turbomeca Turmo II ‘turboprops of 400 eshp. each. 
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Double flaps run along entire trailing edge of Breguet 940, extend almost 90 deg. Vectored slipstream, combined with traction power of 
four propellers, tilts aircraft forward. Takeoff length is said to be 360 ft., landing roll less than 328 ft. Fuselage is 49.5 ft. long. Cruise 
speed at optimum altitude is given as 175 mph. Pilot and engineer constitute crew. Wing skin, floors are bonded honeycomb. 
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FIVE-PLANE takeoff in a single Vee formation was routine when the Italian aerobatic team flew with four plus one reserve. 


Italian Team 


By David A. Anderton 


Pratica di Roma-—Italy’s aerobatic 
team for 1957—the Little Rearing 
Horses of the Fourth Air Brigade—has 
left the international competition scene 
and returned to full-time flight opera- 
tions. 

But before its year as assigned repre- 
sentative of the Italian Air Force was 
over, it had made indelible impressions 
in the minds of every aviation enthusi- 
ast who saw performances. 

Pilots still talk about the four-man 
formation landing the team made on 
the first flying day of the 22nd Salon 
International d’Aéronautique at Le 
Bourget, probably the first such land- 
ing touchdown by any acrobatic group. 
They still remember the belly-straining 
7G pullout from a 3,000-ft. high bomb- 
burst start that concluded the patrol’s 
routine on the second display day at 
Le Bourget. In a year that featured 
outstanding performances by aerobatic 
patrols from many countries, the flair 
of the Italian team’s act stands out 
strongly in retrospect. 

These routines were re-created for 
Aviation WEEK with gestures by Capt. 
Aldo Melotti, 35-year old team leader, 
in the operations building of the 
Quarta Aerobrigata (4th Wing) sta- 
tioned at this seaside base about one 
hour by car from Rome. 

Until one has seen the voluble and 
enthusiastic Melotti describing a com- 
plex maneuver involving a formation 
change and two direction changes, one 
has never seen hangar flying. For that 
one, he ended flat on his back on a 
table, arms outstretched above his head, 
having just run out of runway. 

Melotti’s wingmen are Lt. Claudio 
Paganelli, 30, who normally flies right 


ITALIAN’s North American Sabres have cream fuselages, metallized blue surfaces, red noses. wing, and Lt. Ferdinando Sguerri, 28, 
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FIVE-MAN landing by Italian team has Vee lined up on runway with little vertical separation and lateral overlap of wingtips. 


off the left wingtip. Slot man, or Fano 
lino (tail-light) in Italian, is 23-yr. old 
Sgt. Eddo Turra. 

Original reserve pilots were Lt. An- 
drea Favretto, 31, and Sgt. Giovanni 
Liverani, 27. In the five-man forma- 
tions, they alternate as fifth man and 
reserve. Normally each man flies his 
assigned spot, but all are checked out 
in all positions. 

Italian Air Force encourages the aero- 
batic teams for the same reasons as 
other military services: recruiting prop- 
aganda, encouragement of competition 
flying, and to improve individual stand- 
ards of flying by that competition. 

(he Fourth Fighter Wing was the 
first postwar Italian team to enter the 
international arena of formation fiving. 
It started in 1955 with displays in Italy 
only, fiving the de Havilland 100 Vam- 


pires that were the major equipment 
of the Italian Air Force then. By Sep- 
tember, 1956, it had been re-equipped 
with Sabres, and after a few months’ 
training the team was named to repre- 
sent Italy for 1957. 

Melotti, who was commanding the 
91st Fighter Squadron of the 4th Wing, 
was named team leader and was given 
the job of picking the rest of his men. 
After flying tight formations and acro- 
batics with everybody in the squadron, 
Melotti made the difficult choice of 
five pilots and the team was born. 

Acrobatic routines are just part of 
the job the six pilots have to tackle. 
Like other outfits, they contribute to 
the squadron’s operations by standing 
patrols, alerts, and the usual routine 
flying. On top of this, they do the 
acrobatic routines. 


| Pioneers in Formation Landings 


During winter, this is the arrange- 
ment; but last summer, when it seemed 
that there was an air show every week 
somewhere in Europe, the team went 
off operations for a while to fly displays 
at every opportunity. Toward the end 
of the year, the schedule tightened 
even more, and the team flew ninc 
shows. in 16 days, which was something 
of a record. 

The planes they fly are North Ameri 
can Sabres Mk. IV (F-86E-15) built 
under license by Canadair and powered 
by General Electric J]47-GE-13 turbo 
jets. Operational aircraft in 
respect, the Sabres sport one of the 
gaudiest paint jobs of any acrobatic 
team’s equipment 

It starts with a 
fuselage, upper wing surface and upper 
stabilizer surface A metallized blue 


every 


basic cream-colored 
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TYPICAL Italian program. Imperiali is an Immelmann. Term “Schneider” is derived from low-level turns of Schneider Trophy races. 
Dotted lines at right show directions of team breakup and crossovers. 
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two 





best 





friends... 





“the man ahead” 
and 


“the man behind" 





That man just ahead of you hopes you'll take his job away 
from him. He’s plain selfish about it .. . that way you push 
him up the ladder, too. 

The fellow right behind you, what about him? He’s another 
good friend. Just help make him more capable of capturing your 
present spot . . . see, now he’s pushing you! 

How can you serve yourself better than you ever have before? 
By upgrading your own job performance. By learning all you 
can about other functions of your company’s business. By put- 
ting today’s problems together with tomorrow's promises .. . 
and becoming more and more knowing about both, right here 
in the high-utility pages of this one specialized publication. 

This, don’t ever forget, is your own magazine — for you and 
men like yourself to work things out together — to find new and 
better ways to make progress and profits. McGraw-Hill editors, 
who live on your street, unceasingly strive to make it the single 
greatest community of interest for your industry. And the more 
effort they put into it, the easier it is for you to get more out of 
it for every reading minute invested. 

Look ahead, read ahead, get ahead. Live this secret. Share 
it. After you've read this issue so satisfyingly, hand it over to 

, that man one step below. Show him how much there’s in it for 
: him, too. A few issues from now, we'll bet he looks you in the 
eye and says, “Thanks, friend. I just got my own subscription.” 























McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 
most interested in moving ahead 





SMOKE streams during tight diamond. 


covers the lower surfaces of wings and 
stabilizer, and the vertical fin, and 
little stars dot the blue near the tips 
of the surfaces. A red nose flash 
covers the forward fuselage and extends 
back under the belly and along both 
sides. On the fin, and surrounded by 
a white cloud, is the figure of a rearing 
horse in black—the “Cavallino Ram- 
pante” (“Little Rearing Horse”’)—the 
insignia of Maj. Francesco Baracca, 
Italy’s top ace in World War I. 

The team’s show is a 10-to-]12-min. 
demonstration that includes 14 man- 
euvers and six basic formations. De- 
pending on wind, crowd position, field 
conditions and runway width, there 
may be alterations in the act which 
increase the time or change the flight 
patterns. 

Minimum speed during the ma- 
neuvers is about 150 kt. and maximum 
is about 450, with an average speed held 
through most of the runs between 400 
and 430 kt. Turns and pullouts are 
made normally at a constant 4G rate. 

Ceiling required for the routine is 
6,000 ft. The team did one show with 
cloud cover at 5,500 ft., and found 
themselves inverted in the cloud on one 
pass. Melotti does not recommend that 
kind of acrobatic flying. 

Early shows in 1957, including the 
memorable performance at the Paris 
salon (AW June 10, 1957, p. 26), were 
flown with four men. But then the 
Royal Air Force fielded five men in 111 
Squadron’s routines, including their 
landing, so Melotti pulled in one of his 
reserves to finish the last 20 shows of 
the year with a five-plane formation. 

The most spectacular part of the 
Italians’ flying is done the day before 
a show when they come into the field 
where the show will be given. All six 
men and planes make a formation 
landing, either in two three-plane Vees 
if the runway is less than 150 ft. wide, 
or in a five-plane Vee with one in the 
slot for a 200-ft. wide runway. 

One of the difficulties in describing 
any acrobatic display is the lack of 
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FOR 
AVIATION! 


Top executives make The 
Biltmore their New York 
headquarters. It’s so con- 
venient to all of midtown 
New York...and home of 
the famed Wing’s Club, 
gathering place for aviation 
people. Newly decorated 
guest rooms, lobby, meeting 
rooms and restaurants. Year 
’round air-conditioning, too. 


MADISON AVENUE AT 43rd STREET 


REALTY HOTELS, Inc 
Harry M. Anholt, President 





DEVELOPMENT COMPANY 
904 Woodside Avenve 
Essexville, Michigan 





THIS SUMMER... DC-68's TO ETHIOPIA, 


YY 
DC-6B Speed and Luxury will be available 
between Europe and East African cities 
in mid-1958. Ethiopia, Land of Sheba, 
rich in antiquity but with modern com- 
forts, offers an exotic never-to-be-forgotten 
holiday. 
CAACKE APC OVE 2 


ETHIOPIAN AIRLINES 


General Agents 
in United States and Europe TWA 


STALKER IS PREPARED 

TO SOLVE YOUR 
PERPLEXING FABRICATION 
AND BRAZING PROBLEMS 
WITH SPECIAL SKILLS, 
COMPLETE TEST AND IN- 
SPECTION FACILITIES. 
STALKER EMPHASIZES 

HIGH TEMPERATURE 
BRAZING OF STAINLESS 
STEELS AND SUPER ALLOYS. 
U.S. AIR FORCE CERTI- 
FICATION FOR BOTH BRAZING 
AND HEAT TREAT. 

















in 
GROUND SUPPORT 


CONDIESEL?® 


COMPETENCE 


serves the 


INDUSTRY’S NEEDS 


This amazingly broad one-source resource for 
solutions to specific problems is comprised of spe- 
cialist groups. Each has its own facility and products 
...all enjoy the advantage of reciprocal stimulus 
through careful interchange of research, engineering 
and production ideas. 

Adroit handling of any customer needs... and 
anticipation of ‘‘tomorrow’s”’ problems .. . have re- 
sulted in the availability for the military and industry 
of a composite experience of specialist skills in pro- 
viding components, products and sub-systems for 
missiles and aircraft . . . submarines, too. 

And, of great importance to YOU... are those 
probing, ingenious minds at Condiesel and their abili- 
ties, based upon experience, to bring your problem 
quickly into sharp focus . . . design the answer deftly 
... produce it honestly . . . deliver it on time. 


CONDIESEL COMPETENCE 
is your Competitive Answer 


CONSOLIE 


AIRCRAFT 
EQUIPMENT 


DIVISION 
Stamford, Connecticut 


Condiesel has provided 
more aircraft and missile 
—_ support in variety 
and quantity than any other 
manufacturer. 

support equi is this 
division’s specialization. 


Products Include: 
Aircraft Support 
* Electric 
* Hydraulic 
* Pneumatic 
Missile Support 
* Testing 
* Fueling 
* Handling 
* Launching 


U.S.A.F. multi-purpose unit 





POWER 
EQUIPMENT 


DIVISION 
Stamford, Connecticut 


Over 15,000 Condiesel 
power generating units 
branch of the 


: Manufactured 
in every type and size, these 


provide precise elec- 
tric power wherever re- 
quired. —— Dewline, 
Matador, Regulus, IGY. 


Products Include: 
*« Uninterrupted Power 
Supply Units 
* Fire’Fighting Vehicles 
* Diesel and Gasoline 
Sets 


Engine 
* Pumps and Compres- 


U.S.M.C. Power Supply 
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These two O-rings were both the same size 
before immersion in jet engine fuel. The 
O-ring of Silastic LS-53 fluorosilicone rub- 
ber swelled negligibly, while that of another 
silicone rubber swelled 200%. 


GULASTIL now resists fuels, oils, solvents 


For resistance to fuels, oils and 
solvents, specify Silastic LS 


Dow Corning Corporation, Dept. O95A 
Midland, Michigan 
Please send me latest data on Silastic 














rm. REG. U.S. PAT. OFF. 


Aircraft and automotive fuels, oils, and solvents won’t 


deteriorate Silastic* LS-53, a new Dow Corning fluoro- 
carbon silicone rubber. Silastic LS-53 has unusual resist- 
ance to other organic chemicals as well as silicone 
fluids. In physical properties, such as low compres- 
sion set and serviceability at —80 or 500F, Silastic 
LS-53 resembles other silicone rubbers. Available from 
leading rubber companies. 


Typical Properties of Silastic LS$-53 
(cured 24 hours at 300 F) 


*® Tensile strength, psi 1000 
¢ Elongation, % 170 
* Compression set, %, 22 hrs @ 300F 22 
© Brittle Point, °F —90 
* Solvent Resistance, % swelled 
ASTM No. 3 Oil, 21 days @ 300 F 3 
Jet Fuel JP4, 15 days @ 250F 18 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 





good and consistent names for the 
various formations flown by the planes. 
Nomenclature seems to stop with Vee 
and Echelon. Basically, Melotti uses six 
different formations of the five-man 
team: Vee, Echelon, “H” and three 
forms of “Arrow.” 

First two are self-explanatory. The 
“H” is what the RAF calls the “Card 
Five” and consists of a square with one 
airplane at each corner and one in the 
center. 

The three “Arrow” formations all 
have three airplanes in trail, with two 
wingmen flying at three different wing 
positions. For convenience, here, 
“Arrow One” will be the formation 
with the wingmen on the first man in 
line; “Arrow Two” with the formation 
holding on the No. Two man; “Arrow 
Three” with both wingmen off the 
tips of the last man in line. 

This is what happens in a typical 
flight demonstration with a five-man, 
five-plane formation. 


Formation Start 


Compressors howling, the six Sabres 
roll out for takeoff and form on the 
runway depending on its width. Same 
rules apply here as for landing: Five- 
man Vee and one in the slot if the 
runway’s wide, two three-man Vees if 
it’s narrow. With the former, the slot 
man stays a little to the right of the 
runway centerline to avoid jet blast. 

Melotti gives the command and the 
formation starts the takeoff run. 

If it is the only team exhibiting, it 
makes a steep climbing turn left out of 
the field and heads back for the run- 
way. If there are other fly-bys scheduled 
between takeoff and the demonstration, 
the team heads out of the field area and 
awaits tower clearance 

As the team starts back to the field, 
the reserve man swings out of forma 
tion. The five-plane Vee heads in for 
the run with Melotti pointed straight 
at the centerline. 

Just before reaching the runway, the 
team pulls up into a loop, goes over the 
top and starts down the back. During 
the 4G pullout, Melotti’s wingmen 
slide into trail behind him, and the two 
remaining wingmen form on the third 
man in line for an Arrow Three. 

This grouping pulls up into a second 
loop, completes it, and starts into a 
third loop, still heading down the run- 
way over its centerline. The group com- 
pletes only the first quarter of the loop 
and then breaks out of it, immediately 
going into a formation vertical roll. 
Out of the roll, it quarter-loops again 
over on the backs and does a split-S 
out of the inverted position. This brings 
the team out headed up the runway, 
flying straight and level. 

Passing in front of the crowd, calls 
for a maneuver and the team makes an 
clement slow roll. At the end of the 
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be 
LEADER is front-left in H formation. 


runway, the planes pull up again into 
a quarter-loop, vertical climb and roll 
followed by the split-S, a duplicate of 
the maneuver previously performed at 
th other end of the runway. But dur- 
ing the pullout from the split-S and 
while starting the run down the field 
again, the team slides from the Arrow 
Three into a Right Echelon. 

Over the runway, the team pulls up 
into a loop and follows it with the start 
of a second loop. But on top of that 
loop, each man rolls individually on 
his own axis through 180 deg. so that 
the Right Echelon becomes a Left 
Echelon. The Echelon swings out away 
from the runway and starts a turn to 
bring the team heading back down the 
field again. During the turn, the for- 
mation changes from Left Echelon to 
the Arrow Two layout. 

Next on the list is the Imperiali, Ital- 
ian for Immelmann, which takes the 
team up and over in that classic evasive 
maneuver developed by the German 
ace during the early days of the first 
World War. Down they come toward 
the runway again, and shift position 
into the H formation during the pullout 
from the Imperiali. 

The Sabre square pulls up into an- 
other loop; on the pullout, the team 
changes formation again into the five- 
man Vee and swings into a tight left 
turn off the end of the runway. Pilots 
hold a constant 4Gs during one com- 
plete circuit of the field, with perhaps 
as much as two wing spans of air be- 
tween the low man and the ground. 
The team calls this tight sea-level cir- 
cuit a “Schneider” after the low-level 
turns of the Schneider Trophy races 

Starting a second circuit of the field, 
and halfway through the 4G turn— 
opposite the crowd and on the other 
side of the field—the team changes for- 
mation into an H again, completes the 
turn and heads down the runway. 

The formation climbs into a split-S 
turn, but while inverted in the S, it 
shifts from the H to Arrow One. 


Now the team roars up again into 
the last of its loops and goes over the 
top in Arrow One formation. Just be- 
fore the group reaches a vertical nose 
down attitude, the fifth man drops out 
of the formation, leaving a tight dia- 
mond of four planes with Melotti in 
the lead. 

Melotti gives the order; smoke pours 
from the generators under each Sabre’s 
right wing and the formation screams 
into its bomb-burst. Melotti begins his 
pullout, Sguerri on his left wingtip 
half-rolls left, Paganelli on the nght 
half-rolls right, and ‘‘Fanolino” Turra 
does a 180-deg. roll. The fifth man 
either Favretto or Liverani—pulls a tight 
turn at the top of this burst, also stream 
ing smoke, leaving a white halo in the 
air from which the four plumes trail 
down and away. 

Normally this pullout starts at 4,000 
ft. But at the Paris display on the sec 
ond day, Melotti-who had been “out 
landed” by the five Hunters from 111 
Squadron—started the bomb-burst at 
3,000 ft. He admits the ground got 
very close—so does this observer, who 
shuddered—and the team pulled 7Gs 
to break out. 


Centerline Crossover 


Out of the bomb-burst, each man 
pulls into an Imperiali on Melotti’s 
command and heads back for the spec 
tacular crossover at the center of the 
field. Melotti and “Fanolino” use op- 
posite sides of the runway for position 
ing their runs; the two wingmen—with 
the fifth man still doing circles above 
use another reference, like the Presi 
dent’s Tribune at the Paris display 

They crossover in the center of the 
main runway or thereabouts at about 
450 kt. indicated 

Clear of the crossover, Melotti loops 
and Turra does an Imperiali. The two 
wingmen climb vertically to lose some 
speed, turn out of the climb to form 
up on Melotti The fifth man drops 
down to join the team again in an 
Arrow One, and the formation climbs 
to get altitude for approach 

If the pilots have some time left 
over, they make a long slow pass down 
the runway, at five knots above the stall 
in a tight Arrow One about 100 ft 
off the ground. If time has run out, 
the formation makes a single pass at 
the field coming up to the end of the 
runway at 170 kt. with speed brakes 
open, then climbs left again, dropping 
landing gear and flaps in the turn. The 
team completes the 360-deg. turn and 
is in position to land with everything 
down and the airspeed killed off 

Runway width determines the 
ing routine Wide 
five-man Vee. The narrow runways call 
for an H, with Melotti in the left front 
airplane. 

Down 


land 
runways get the 


they come, easy in the ap 
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You can now get Daystrom Transicoil 
quality with 24-hour service. Under 
our new stock program, Servo Motors 
and Motor Generators in all the popular 
ratings will be shipped within 24 hours 
of receipt of your order at the plant. 
Our Stock List gives complete de- 
tails on all the units now available 
through the new program. Write for it, 
today. Find out for yourself what this 
new 24-hour service is like. Be sure to 


DAYS#BOM TRANSICOIL CORP. 


A Subsidiary of Daystrom, Inc. 


Worcester, Montgomery County, Pa. 


HOUR SHIPMENT 


for servo motors and motor generators 


check the prices, too. You'll discover 
that Daystrom Transicoil units are 
now more competitively priced than 
ever before. 

Your Daystrom Transicoil Repre- 
sentative is ready to help you with 
your specific requirements—involving 
motors and motor generators, gear 
trains, synchros, amplifiers, and com- 
plete systems. Ask him for our new 
complete catalog if you haven’t already 
received your copy. 


IN CANADA: 
Daystrom, Ltd., 840 Caledonia Rd., Toronto 19, Ont. 


FOREIGN: 
ym International Div., 100 Empire St., Newark 12, 


PHONE: JUNO 4-242] 





proach and with the formation holding 
tight on Melotti. Over the fence, 
over the numbers and markers and 
then onto the runway, with the screech 
f tires on dry concrete as the last plane 
or planes in the formation touches first. 
ihe landing progresses from rear to 
front of the formation, with Melotti 
last to touchdown. 

Che superb photograph of the four- 
nan landing at Le Bourget, pictured 
on the cover of Aviation Week for 
June 17, 1957, shows “Fanolino’s” 
main wheels just touching and his nose 
wheel just about one foot off the 
ground. The two wingmen are about 
three feet off the surface and Melotti 
has about six feet under his wheels. 

One experienced pilot standing by 
was repeating profane words to the 
effect that they really weren’t going 
to land that box, were they? And 
when the formation was finally and 
obviously committed to land, he still 
kept saying they weren't really going to 
do it. 

Since then other formations have 
landed in more complex variations than 
a four-man box. The Italians now look 
on the six-man touchdown as routine. 


Masses at Marseille 


But lately there has been a tendency 
to keep adding numbers to aerobatic 
formations. RAF’s 111 Squadron had 
nine planes start its show at Farn- 
borough last year (AW Sept. 9, 1957, 
p. 26 and Jan. 13, 1958, p. 54). A few 
days later at Marseille, the Italian team 
and the French Mystere group that had 
also flown at Le Bourget, joined forces 
to put on a brief 10-plane display with 
two five-man Vees. Planes did a split-S 
up off the runway and a formation roll 
and let it go at that. 

Since then the Pakistan Air Force 
demonstrated with a 16-Sabre forma- 
tion at Mauripur near Karachi. The 
planes held a tight diamond and roared 
up into a loop. Nine of the planes 
then broke out of formation and the 
remaining seven completed an ornate 
acrobatic routine. 

But perhaps the last word goes to the 
Italians again. During the latter part 
of 1957, a group of USAF and Italian 
air force officers were watching a 16- 
plane formation from the IAF doing 
some of the more basic acrobatic ma- 
neuvers. It had formed a big diamond of 
four smaller diamonds, each composed 
of four Sabres, and was holding the 
shape with mathematical nicety through 
a loop and some other element maneu- 
vers. 

One USAF officer said jokingly that 
surely they weren’t going to do a bomb- 
burst with that formation. “No,” said 
the Italian officer next to him, “they 
won't do that now.” Then he hesitated, 
his eyes sparkled and he burst out, 
“But that’s a wonderful idea!” 
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USAF Narrows Plane Production 


Washington—Air Force has narrowed 
the types of aircraft currently in produc- 
tion to 15 and the types of production 
cngines to six, according to a USAF 
report to the House Appropriations 
Committee. 

Air Force also reported during com- 
mittee hearings on the Fiscal 1959 
budget that: 
¢ In addition to the 15 production types 
it has 53 different aircraft types in its 
inventory that are out of production. 
© During calendar 1957, USAF phased 


out 3,139 aircraft of 16 different types. 





These have either been disposed of ot 
are being disposed of. 

USAF told the committee that its 
overall combat forces, now 99% 
manned aircraft, would be 65% manned 
aircraft and 35% missile units by th« 
mid-1960s. The shift to missiles in ait 
defense, now 100% interceptor fighters, 
will be greater. Air Force estimated 
that by the mid-1960s 60% of the units 
would be missile units and only 40‘ 
manned interceptor units 

The 15 types now in USAF’s produc 
tion program are: one heavy bomber 


‘Not-So-Magic Sales Carpet Covers 9 States 


DISTRIBUTOR’S TASK FORCE DEFIES GEOGRAPHY 


There's nothing so very magic about 
the way Southwest Airmotive spans 
the distance between manufacturers 
and customers in a sprawling, 9-state 
chunk of the U.S.A. — 


Alertness and hard work propel 
SAC salesmen in endless personal calls 
on accounts and prospects from Salt 
Lake to St. Louis and from Brigham 
to Brownsville. 


These highly-trained specialists, 
ranging far and wide from offices at 
Dallas, Tulsa, Denver, and Kansas 
City, assure airlines and fixed base 
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operators a never-failing supply line 
and a new and rewarding closeness to 
America’s leading manufacturers. 


Here, too, are sensitive “Ears to the 
Ground” on which manufacturers may 
depend for market analyses, and for 
up-to-the-minute news from the field. 


In Texas, Oklahoma, Arkansas, 
Louisiana, New Mexico, Colorado, 
Utah, Kansas, and Missouri (and, in 
some cases, other states, too), there's 
no Magic Carpet like the Southwest 
Airmotive Distribution Carpet for 
improving sales and customer-service. 


Airmotive Co. 


LOVE FIELD, DALLAS 
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_ “Research for Space” 
: 1958's big AVIATION WEEK editorial theme 


June 16th marks the publication date of AVIATION WEEK’s 
“Research for Space”, 1958's most ambitious and 

dramatic editorial effort. Major areas of editorial attention: 
missiles, satellites, spacecraft, space probes, Dyna-Soar, 
avionics, exotic fuels and hypersonic aircraft, are presently 
engaging the attention of the world and exciting the 
imagination of scientific and military minds everywhere. The 
soaring national defense expenditures earmarked for 
national defense effort in these fields and general aviation 
procurement, amounting to some $10 billion scheduled 

to be expended in the second half of 1958, i. e. (January-June 
1958) spotlight the timeliness of this issue. 


Last year’s “Research and Development” issue generated 
over 18,000 top-quality inquiries. This year’s “Research 

for Space” edition will exceed this number substantially. 
Regular AVIATION WEEK contract rates will apply. 
Positions will be accorded on the basis of the date insertion 
orders are received. Now is the time to schedule your 
advertising message in 1958's most dramatic and 

useful edition, “Research for Space”. 





World-wide distribution of over 70,000* net paid subscribers 
plus several thousand extra copies for copy sales to 
scientific, military, industry and government personnel, 
provides industry advertisers with an unmatched audience 
for the sale of their services, materials and products. 


*Net Paid ABC December 1957: 67,008. 


Aviediin Ginek A McGRAW-HILL PUBLICATION, 
ETC MCG 230 west 42nd STREET, NEW YORK 36, NY. 


Including Space Technology @ @ 
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It’s your move... BUT PLAY SAFE! 


SELECT GARLOCK MOLDED AND 
EXTRUDED RUBBER PARTS 
FOR ASSURED QUALITY 


You can be sure of consistent high quality when you 
specify Garlock molded and extruded rubber parts. 
Why? Because Garlock has broad experience in com- 
pounding natural and all synthetic rubbers including 
silicone. Whether your problem involves temperature 
extremes, difficult liquids or gases, compression set, 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


abrasion, or tear resistance—Garlock engineers can 
recommend a material and design best suited for the 
job. Moreover, Garlock manufacturing facilities are 
available for large quantity production of molded and 
extruded parts. 

Molced and Extruded Rubber Products are another 
important part of “‘the Garlock 2,000” . . . two thou- 
sand different styles of Packings, Gaskets, and Seals 
for every need. The only complete line. That’s why you 
get unbiased recommendations from your Garlock repre- 


sentative. Call him today, or write us about your needs, 


For prompt service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


GCGannocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 











(B-52); one medium bomber (B-58); 
three fighter bombers (F-100, F-101C, 
and F-105); four fighter interceptors 
(F-102, F-106, F-101B, F-104A); one 
reconnaissance fighter (RF-101C); two 
heavy transports and tankers (KC-135 
and C-133); one medium transport 
(C-130); and two trainers (T-33 and 
T-37). 

The aircraft phased out of the USAF 
inventory last year in the largest vol- 
umes were: F-84 (930); T-6 (614); 
B-29 (489); B-26 (248); B-36 (179); 
F-80 (116); F-51 (112). Other types 
phased out included the B-17, B-25, 
B-45, C-45, T-7, T-28, H-5, and L-5. 

Engines in USAF’s current produc- 
tion program are: J57, J69, J75, J79, 
‘134 and T56. 

Funds in USAF’s Fiscal 1959 budget 
for new aircraft procurement are more 
than double the allocation for missile 
procurement—$3.8 billion for aircraft, 
compared with $1.8 billion for mis- 
siles. Of this, $857 million is for bal- 
listic missiles, $936 million for other 
missiles. ‘These figures, however, do not 
reflect a supplemental request for air- 
craft and missile procurement of $518 
million submitted a few weeks ago 
(AW April 7, p. 30). 

Testimony by USAF representatives 
noted: 
¢ Moon probe. Cost “to successfully 
impact a payload on the moon” was 


estimated at between $16 million and 
$20 million. Air Force officials said this 
“would allow five to seven shots with a 
70% chance of success for each mis- 
sile.” 

¢ Dyna-Soar. Cost of the first Dyna-Soar 
combination ballistic _missile-aircraft 
will be approximately $150 million. 

e Northrop Snark intercontinental bal- 
listic missile. Cost of $60.7 million for a 
Snark squadron would compare with a 
cost of $150.3 million for a comparable 
B-52 squadron. The Snark cost would 
include 15 missiles ($37.5 million), mili- 
tary personnel ($2.9 million), and other 
support costs ($20.3 million). The B-52 
cost would include 15 B-52s ($106.1 
million), 10 KC-135 tankers ($26.1 mil- 
hon), military personnel costs ($8 mil- 
lion), and other support costs ($10.1 
million). Both Snark and B-52 are in 
USAF’s Fiscal 1959 buying program. 

e Convair Atlas. After development 
costs, USAF estimates the Atlas inter- 
continental ballistic missile will level off 
to a unit production cost of $1.6 mil- 
lion. Air Force said that no technical 
problems are anticipated and that the 
first squadrons will be equipped during 
calendar 1959. 

e Martin Titan. The follow-on to the 
Atlas, USAF reported is “proceeding 
well” and flight tests are expected to 
commence this vear. 


@ Convair B-58 Mach 2 bomber. The 





No question about it...the 
fixed base operator is the man 
who keeps private flying air- 
borne. 


As the nation’s largest sup- 
plier of aviation parts and 
accessories, Air Associates 
stocks practically everything 
the fixed base operator needs. 
Our products are always avail- 
able, at prices made possible 
by our volume purchasing. 


A division of Electronic Communications, Inc. 
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aircraft is progressing through tests to 
production on schedule and Air Force 
plans additional procurement during 
Fiscal 1959 of 47. With the 30 aircraft 
in previous programs, this will make a 
total 77. 

¢ Industrial facilities. Air Force has 
$120 million in its Fiscal 1959 pro- 
gram for industrial facilities and equip- 
ment. By categories, the productive ex- 
pansions planned include: ballistic mis 
siles, $18.8 million; other missiles and 
aircraft, $45.3 million; engines, $15.3 
million; special fuels and electronics, 
$24.2 million. 

Other missiles and aircraft on USAF’s 
Fiscal 1959 shopping list include 
Douglas Thor intermediate range ballis- 
tic missile, with a production cost of 
$735,000; North American Hound Dog 
electronic countermeasures missile, uti- 
lizing existing components (Navaho air- 
frame and guidance system and Navy 
J52 production engine) which will be, 
launched from the wing-stub of the 
B-52; Boeing Bomare area defense mis- 
sile with a Mach 2.65 to Mach 3 
capability, which will require a launch- 
ing area of 74 acres; GAR guided aerial 
rocket series for fighter interceptors, in- 
cluding the Sidewinder for use on the 
F-86D, F-100, F-104, and the F-105; 
Martin Mace tactical missile follow-on 
to the Matador; Fairchild Goose missile 
ECM missile. 


Department Store of the Air 


To serve the nation in aviation, there are Air Associates branches at... 


Atlanta, Ga. 
Chicago, Ill. 


Dallas, Tex. 
Glendale, Calif. 
Miami, Fla. 


San Francisco, Calif, 
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1942 First effective radar countermeasure 
was “Window,” code name for thin strips 
of metal foil which reflected spurious radar 
echoes when dropped from Allied bombers, 
confusing enemy radar operator. 


COUNTER- 
MEASURE 


U.S. MAKES PROGRESS 
IN DECEIVING AN ENEMY 


TODAY Shown below is only one of the techniques 
used in Sperry’s integrated countermeasures system. 
U. S. bomber sweeping inland toward target nears 
anti-aircraft missile installation. Normally, bomber 
appears as blip on ground radarscope (1). But new 
Sperry jammer would transmit countersignal on same 
frequency as enemy radar, completely obscuring 
echo of signal on ground radarscope (2). This would 
make it impossible for enemy to tell number, loca- 
tion, or direction of U. S. planes. 
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1943 Next came “Carpet,” designation for techniques 
of radiating “noise” or static from bomber-borne trans- 
mitters, each tuned to slightly different frequency. Torrent 
of “noise” produced “rippling grass” pattern on enemy 
radarscope. 
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1944 “Tuba” was a tremendously powerful 
(50,000 watts) jamming transmitter located 
in England. Its potent signal blinded Ger- 
man night fighters’ radar as they pursued 
RAF formations toward the island. 


Protecting our strategic bombers from detection is a unique military 
problem. For example, if enemy radar detects our bombers they can- 
not accomplish their mission. The problem then is to make the enemy’s 
radar ineffective. Jamming techniques employed in World War II were 
effective in varying degrees but are inadequate today. 

Now Sperry can report a notable break-through in this little-publi- 
cized area of electronics, achieved in cooperation with USAF’s Air 
Research and Development Command. An integrated countermeasures 
system will equip SAC’s Boeing B-52s with “a bag of tricks” which not 





only jams radars but also deceives missiles. This versatile system prom- 
ises to provide a new measure of protection for our superbombers and 
will considerably enhance their offensive effectiveness. 


ELECTRONIC COUNTERMEASURES DIVISION 


op fA RY GYROSCOPE COMPANY 
Great Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 
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Ducts May Supplement Radio Frequencies 


By James A. Fusca 


New York—Solution to the over- 
crowded radio spectrum through com- 
munication by use of natural ducts for 
lew frequency radio, sound, light, heat 
and gamma rays has been proposed by a 
senior Air Force scientist. 

Areas in which experimental work 
could provide new channels for trans- 
mitting messages over long and short 
distances are described in a paper pre- 
sented to the Institute of Radio Engi- 
neers by Joseph L. Ryerson, chief of 
the Advanced Development Laboratory, 
Directorate of Communications, Rome 
Air Development Center. 

The paper describes means of com- 
munication other than by conventional 
radio frequencies and suggests the po- 
tential capabilities of each method. 
Some of these offer intriguing possibili- 
ties for solving the most difficult com- 
munications problems the Air Force 
faces today. The problems: 
© Volume of information. USAF 
global communications networks must 
pass huge volumes of information over 
channels not only overcrowded but un- 
reliable due to the natural properties of 
the transmission media used. 
© Delay. “Subscribers” using Air Force 
communications nets must communi- 
cate without delay. 
¢ Global circuits. No single tvpe of 
communication circuit is satisfactory 
for the entire world. 


Propagation Considerations 

Range of transmitted energy is lim- 
ited by the nature of the propagation 
medium and by the equipment used. 
Reasons why signals are lost during 
propagation through a medium are: 
e Spreading. Energy is radiated from 
a source so that it spreads spherically 
(inverse square law) or circularly (in- 
verse first law) as contrasted with the 
ideal case where all energy passes be- 
tween two points without spreading. 
e Absorption. One property of a propa- 
gation medium is that it attenuates the 
signal a given amount per unit of range. 
e Noise. Received signals can be ob- 
scured by the presence of undesired sig- 
nals in the medium resulting from both 
natural and man-made phenomena. In 
the case of the radio spectrum, natural 
noise is caused by lightning and the 
sun; for the sound spectrum by thun- 
der, wind, rain. In general, the noise 
level of a medium rises as the frequency 
is reduced until near zero frequency 
where natural sources are rare. 
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NATURAL ducts that can be used for communications purposes with radio and sound waves 
are found both in the atmosphere and beneath the earth. Sound ducts existing deep in 
the ocean also offer novel possibilities for long range, point to point communications. 





INVERSE SQUARE 
SPREADING 
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SPHERICAL shcelis formed within the earth and its atmosphere create these ducts which can 
be used for long range, low power communications because energy is propagated by inverse 
first law spreading rather than spherical spreading (inverse square law) from point of origin. 
Theoretical ideal would be propagation from transmitter to receiver without signal spreading. 


Nature has provided a number of 
media in which propagation occurs by 
circular spreading or the inverse first 
law. This happens when the material 
composing the earth and its atmosphere 
occurs as spherical shells. Transmission 
through these natural ducts is very de- 
sirable because of the great ranges that 
can be obtained with low power trans- 
mitters. 

For example, sound ducts occur in 
the troposphere at a height of 15 km. 
and in the ocean at a depth of 1 km. 
These ducts are caused by refraction or 
bending of the sound waves toward the 
center of the duct because the waves 
at the center travel more slowly than 
those that deviate from the center. 


Consequently, a received signal spreads 
out over a longer time penod than is 
required to transmit it, reducing thc 
speed with which messages can be sent 
Radio waves are ducted within the 
troposphere by reflection from both the 
ionosphere and the earth’s surface. Also, 
it is possible to conduct sound and ra 
dio waves through appropriate rock 
strata by reflection from their bounda 
nies, and it is also possible to conduct 
sound through underground water. 
Ducting by reflection from  well- 
defined boundaries causes messages to 
arrive over individual paths, which 
means that the same message may be 
received more than once. This does 
not limit the message rate to the same 
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FUNCTIONAL diagram of a general transmitting and receiving system. 


extent as through refraction ducts. 

One form of ducting where spread- 
ing of the transmitted power does not 
occur is propagation by the “whistler” 
mode where radio waves of a frequency 
about 10 ke. are conducted along the 
lines of the earth’s magnetic field far 
into space, returning to a point in the 
opposite hemisphere with the same rela- 
tionship to the magnetic pole. 

Absorption of energy by the trans- 
mission medium results in a loss which 
increases exponentially with range in all 
media and all propagation modes. In 
general, attenuation per unit range for 
all forms of propagation is directly pro- 
portional to the square of the frequency. 

For example, an increase in frequency 
from one to two kilocycles results in an 
increase of attenuation by a factor of 
four. A system having a range of 1,000 
km. at one kilocycle will have a range 
of approximately 250 km. at 2 ke. 

The range over which a signal may be 
transmitted is directly proportional to 
the power of the transmitter, the gain 
of the transmitting and receiving an- 
tennas, and receiver efficiency. 

Sensitivity of the receiver is the mini- 
mum power which may be identified as 
the signal. Sensitivity is limited both 
by noise present in the medium and 
noise generated in the equipment. Re- 
ceiver noise results from thermal vibra- 
tion of atoms and emission of electron- 
ics due to thermal and other causes. 
Since noise occurs over a wide band of 
frequencies, it may be reduced by re- 
ducing the number of frequencies to 
which the receiver is sensitive. This 
group of frequencies, called the band 
width of the receiver, is directly pro- 
portional to the noise power received. 

Gain of a receiving antenna has the 
eftect of multiplying the amount of 
power received in a specific direction. 
If an antenna receives power equally 
in any direction, it has a gain of one. 
An antenna gain of 1,000 would cause 
the receiver to receive a signal 1,000 
times that seen at the antenna. If re- 
ceived power is converted into heat in 
the antenna, only a fraction of the 
power would be delivered. This frac- 
tion is called the antenna efficiency. 

If the results of improving by a fac- 
tor of 1,000 state-of-the-art sensitivities 
for signals propagated by inverse square 
law spreading are compared with inverse 
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first law spreading by duct transmission, 
significance becomes apparent. 

Improving threshold sensitivities for 
detecting sound in air, supersonic 
sound in sea and gamma rays by a 
factor of 1,000 increases the range of 
the signals less than 5 km. Ultraviolet, 
infrared and 5 kc. sea sound show im- 
provements of about 50 km. Low fre- 
quency radio and low frequency sea 
sound show an improvement of 5,000 
km. In comparison, signals propagated 
circularly through ducts show much 
greater improvement. Range of sound 
at 5 ke. in the ocean is improved by 
80 km., sound at low frequencies by 
100,000 km. Very low frequency radio 
is improved by 72,000 km. These figures 
are based on average power. 

The long range potential of low fre- 
quency sound in the ocean and very low 
frequency radio is attractive. However, 
use of this type of propagation involves 
the problems of inefficient radiation 
from small antennas, and transmission 
of small amounts of information per 
unit time. 

lo transmit low frequency sound or 
radio, the dimensions of an antenna 
should be comparable to the wave- 
length, but this is impossible because 
wavelengths of many kilometers are 
used for radio and wavelengths of many 
meters for sound. 

Small transmitting antennas can be 
used if they are surrounded by a small 
wavelength medium. If the outer sur- 
face of the medium is arranged so that 
excessive reflection of radiation does not 
occur, transmission of power can be 
achieved with smaller structures. Ex- 
periments with powdered iron have con- 
firmed the theoretical basis for this. 

Wavelengths of radio waves that 
measure 10-100 ke. region are reduced 
by a factor of more than 1,000 in ferro- 
magnetic materials. Also, greater band- 
width can be achieved with a ferromag- 
netic antenna than with a conventional 
antenna with a resulting increase in the 
rate of information transmission. 

As an example, when conventional 
antennas are used, teletype signals can 
be generated at the rate of about 40 
per sec. at 30 kc. which is equivalent 
to 120 five letter words per min. A 
standard teletype can deliver 60 words 
per minute over this frequency band. 
If a ferromagnetic antenna is used, the 


rate would be 2,000 words per min 

Further experimental data must be 
obtained before any of the above tech 
niques is utilized because present cal 
culations must be made upon meager 
data or theoretical extrapolations 

In the case of audible sound, samples 
of deep rock strata must be obtained to 
determine its absorption characteris 
tics. Efficient transmitters and receivers 
must be imbedded in the strata of deep 
wells to determine the actual ranges of 
propagation. Further data also must be 
obtained on the propagation of sound in 
ducts in the upper atmosphere. 

To use effectively the range poten 
tialities of very low frequency radio, 
smaller and more efficient antennas 
must be perfected. A thorough study 
must be made of the concept of using 
media such as ferrites for construction 
of these antennas. Additionally, the 
clectrical characteristics of deep rock 
strata must be obtained to carefully 
evaluate this medium 

Although ultraviolet may only be 
used for line of sight transmission be- 
cause of the lack of ducts, it has a great 
deal of promise arising from the low 
background signal. High intensity 
sources of ultraviolet and suitable modu 
lating equipment should be developed 

A serious disadvantage of these modes 
of communication (except for ultra- 
violet) is the excessively narrow band 
width of the channels. Very low fre- 
quency radio has this limitation only) 
because of the inherent properties of 
present antennas. The intermediate 
matching media technique suggested 
could improve this situation. Low fre 
quency sound in sea has non-linear 
effects in the duct as well as other re- 
verberation sources which also limit the 
information capacity 
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COMPARISON of a ferromagnetic antenna 
with a conventional vertical antenna. 
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CAB Accident Investigation Report: 





Mechanic’s Error Cited in Bay Landing 


At 1051* on June 21, 1957, a Douglas 
DC-6A, N 34953, leased and operated by 
Flying Tiger Line, Inc., made a forced land- 
ing, following loss of power on all engines, 
on a sand bar in Jamaica Bay two miles 
southwest of its takeoff from New York 
International Airport. The five flight crew 
members were uninjured; two of the four 
company employe-passengers incurred minor 
injuries. The aircraft received substantial 
damage from the wheels-up landing and 
salt water immersion. 


HISTORY OF THE FLIGHT 


Ihe flight, designated as 8516-21, origi- 
nated at New York International Airport 
(Idlewild) and was a ferry flight to Dover, 
Del. From there the flight was to transport 
MATS (Military Air Transport Service) 
freight to Chateau Roux, France. An en 
route stop and crew change was scheduled 
at Gander, Newfoundland. An IFR clear- 
ance to Dover had been given by ARTC as 
follows: To the Woolf intersection via the 
150-deg. radial of Idlewild VOR and Victor 
\irway 16, maintain 3,000 ft. The flight 
crew consisted of Capt. Gregory P. Thomas, 
Copilot William H. Seamans, Flight Engi- 
neer B. J. Palamar and Stewardesses Russon 
and Johnson. 

The takeoff from runway 31R was started 
at approximately 1048. While climbing at 
an indicated airspeed of 135 kt., gear up and 
flaps at the 20-deg. takeoff position approxi- 
mately over the northwest end of runway 
31R, a substantial power loss on No. 3 
engine occurred followed immediately by a 
similar loss on Nos. 1, 2, and 4 engines. 
Idlewild local control was advised that the 
aircraft was making an emergency landing. 
The aircraft was observed to make a descend- 
ing left turn and to land wheels up on a 
sandbar in Jamaica Bay southwest of the 
airport. It came to rest on the fuselage bot- 
tom, level laterally and longitudinally. 

The gross weight of the aircraft at the 
time of takeoff was 74,977 lb., which is 
under the allowable gross takeoff weight of 
100,000 Ib. (autofeathering inoperative). 
he load was distributed in compliance with 
center of gravity limits. 

The 1051 Idlewild weather was high, thin 
scattered clouds; visibility more than 15 mi.; 
temperature 74; dewpoint 48; wind north- 
northeast 6 kt.; altimeter 30.06. 


INVESTIGATION 


After the power loss occurred, the flight 
was cleared by Idlewild tower to land on 
any runway. The aircraft passed near the 
approach end of runway 13R but its alti- 
tude was so low that a further left turn to 
the runway could not be made. According 
to testimony of the captain, it was necessary 
to go straight ahead with the small amount 


1All times herein are eastern daylight 
and based on the 24-hr. clock. 
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of power remaining and he was unable to 
maintain altitude at an airspeed of 105 kt. 
The landing, with gear up and flaps fully 
extended, was made on a heading of ap- 
proximately 200 deg. magnetic off the east 
shore of an island in Jamaica Bay. 

Statements of the flight crew indicated 
that a normal engine runup had been made 
at 30 in. of manifold pressure and all pres- 
sures and temperatures were normal. In 
accordance with the Flying Tiger operations 
manual, a wet takeoff was made using 2,800 
rpm., 59.5 in. of manifold pressure, and 
240 BMEP. After breaking ground and 
reaching an altitude of about 140 ft. over 
the end of runway 31R, the BMEP of No. 
3 engine dropped to 105, followed by a 
similar drop on the other three engines. A 
reduction of manifold pressure to 50 in. did 
not correct the difficulty and it was re- 
turned to 594 in. The continuing loss of 
power, drop of airspeed to 105 kt., and low 
altitude precipitated the forced landing. 

Because of the nearly simultaneous loss of 
power on all four engines, initial investiga- 
tion was directed to the aircraft's fuel sup- 
ply. Board investigators immediately ob- 
tained samples of gasoline and ADI (anti- 
detonant injection) fluid from the aircraft. 
Samples were also obtained at the supply 
source of the Flying Tiger Line. The 
samples of gasoline were analyzed and found 
to be the correct octane rating (108-135) 
and uncontaminated. Laboratory analysis of 
the samples taken from the ADI tanks of 
the aircraft revealed 55% of 50/50 meth- 
anol-water contaminated with 45% of ethy- 
lene glycol. The 50/50 methanol-water is 
the correct ADI fluid while ethylene glycol 
is a fluid used to eliminate ice accretion on 
the exterior surfaces of aircraft 

Investigation disclosed that N 34953 had 
arrived from an overseas trip the evening of 
June 20 and that the aircraft was serviced 
the morning of June 21. Fuel was added to 
the four main tanks only. The aircraft's 
four ADI tanks were filled by a mechanic 
using a portable cart holding a 55-gal. drum 
marked “ADI.” Samples taken from this 
cart disclosed the fluid to be entirely ethyl- 
cne glycol. 

Investigation further disclosed that the 
ADI servicing cart had been replenished, the 
late afternoon of June 19, from a fenced 
drum-storage area outside of the Flying 
Tiger hangar on New York International 
Airport. It was found that there were 
drums containing various liquids _ inter- 
mingled in this storage area. Among these 
liquids were both ADI fluid and ethylene 
glycol. All of the drums were marked on 
one end as to the contents. However, the 
method of filling the portable cart was to 
insert a hand pump at a side bung in the 
drum where there were no markings. A 
deposition taken from the uncertificated me- 
chanic who had serviced the ca** ~ June 19 
indicated that he had mistakenly filled the 


cart from a drum of ethylene glycol. This 
mechanic also indicated to Board investi- 
gators the drum used to fill the ADI cart. 
The stenciling on the end of this drum, 
while dirty and blurred, was distinguishable 
as indicating the contents to be ethylene 
glycol. The mechanic stated that he had 
previously serviced the ADI cart but that 
he had never had occasion to draw other 
fluids at the outdoor source of supply. 

An examination of all engines at the sand 
bar disclosed no evidence of structural fail- 
ure or malfunction. All four engines were 
subsequently shipped to the Flying Tiger 
base at Burbank, Calif. Under supervision 
of Board personnel a cylinder from each row 
of the No. 1 engine was removed for ex- 
amination. No evidence of operational fail- 
ure was found. The articulating assemblies, 
master rod, and main bearings were intact 
and adequately lubricated. Rotation of the 
propeller shaft revealed normal gear train 
action throughout the entire engine. A con 
centricity check was made on the propeller 
shaft and found to be within limits. 

After reassembly, the No. 1 engine of 
N 34953 was installed on an engine test 
stand for the purpose of checking its per 
formance under dry power as well as wet 
power with a similarly contaminated ADI 
mixture as was found on the subject flight. 
New spark plugs were installed because of 
salt water corrosion and fouling of the 
original plugs. Nothing else was required 

The engine was then started and operated 
at idle power until temperatures and pres 
sures stabilized. The engine was operated 
at 1,000, 2,100, 2,300, and 2,600 rpm. at 
dry power, at which times pressures and 
temperatures were normal. During these 
runs the ignition analyzer indicated normal 
ignition patterns on all cylinders. The en- 
gine was then operated without water in 
jection (ADI) at takeoff power (2,800 rpm.; 
60 in. manifold pressure) and a_ torque 
meter pressure of 132 Ib. was recorded 
This is equivalent to 238 BMEP or 2,350 
hp. Temperatures and pressure were within 
normal limits. 


Contaminated Mixture 


The ADI tank was then serviced with a 
mixture of 55% of 50/50 methanol-water 
and 45% of ethylene glycol. The ADI sys- 
tem was checked and found to function nor- 
mally at 2,400 rpm. and 45 in. manifold 
pressure. However, at this time the ADI 
fluid was not permitted to enter the cyl 
inders. Power was then advanced to wet 
takeoff figures (2,800 rpm. and 62 in 
manifold pressure) and a torque pressure of 
132 Ib. (equivalent to 238 BMEP) was re- 
corded. 

The contaminated mixture was then 
allowed to flow and approximately 40 sec. 
later the color of the exhaust flame changed 
from whitish-blue to deep orange; the torque 
pressure dropped immediately to 70 Ib. and 
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the cylinder head temperatures rose rapidly 
to the top limit of the instrument 

+300C). The maximum allowable cylin- 
der head temperature at takeoff is 260C. 
he ignition analyzer indicated a progressive 
fouling of the spark plugs in all cylinders. A 
drop in torque pressure from 132 Ib. to 70 
lb. (equivalent—238 BMEP to 
BMEP) would be a drop in horsepower 
from approximately 2,350 to 1,225. 

After the full power test the engine was 
operated at dry power for 45 sec. but the 
torque pressure did not improve appreciably. 
Cylinder head temperatures remained above 
the maximum limits. 

After the salvaging of the aircraft and the 
installation of four other powerplants, a test 
flight reflected full and normal operation of 
the aircraft’s fuel and water injection sys- 
tems. 

It was noted during the investigation that 
the usual air carrier standards in the storing, 
marking and servicing of various aircraft 
fluids were not in effect at the Flying Tiger 
Idlewild hangar. The assigning of personnel 
to fill the ADI servicing cart was entirely 
iaphazard. 


ANALYSIS 


Based on the evidence disclosed during 
the investigation of this accident, the Board 
has conclusively proved that the engine 
power loss was the result of contaminated 
ADI fluid in the engines. Tests duplicating 
the situation showed that the continuing 
and increasing power loss experienced during 
the flight precluded continued flight. In 
this regard, the Board believes the pilots 
met the serious situation ably and did all 
that was possible under the conditions. In 
fact, the pilots are to be commended for 
their action in avoiding populated areas and 
making the landing on an isolated sand bar. 

Had the engines been run up on the pre- 
takeoff check approximately 40 in. of mani- 
fold pressure, ADI fluid would have started 
to flow and its effect would probably have 
been detected by the crew. However, it is 
normal procedure to check magnetos at at- 
mospheric pressure (approximately 30 in.) 
and complete the ranup at about this mani- 
fold pressure to preclude a rise in cylinder 
head temperature. 

The Board is of the opinion that the 
mechanic mistakenly filled the ADI cart 
with ethylene glycol. The mechanic should 
have been able to read the markings on the 
drum and, before filling the ADI cart, he 
should have made certain as to the contents 
of the drum used. 

It is apparent that a serious lack of man- 
agerial supervision was also involved. The 
drums should have had additional markings 
indicating the contents placed at the side 
bung by FTL maintenance. It is further 
evident that a separation of the drums in 
1 more orderly manner would have assisted 
in preventing the mistake that occurred 
Finally, it is the Board’s opinion that there 
was a definite lack of instruction for the 
mechanics servicing the ADI cart. 

Subsequent to this accident, the supplier 
took steps to stencil the initials “ADI” 
ibove the side bung on drums that are 
equipped with a side bung. In addition, the 
1ir carrier has revised its maintenance manual 
instructing its personnel to segregate ADI 
fluids from other fluids and to discharge a 
slight amount of fluid over their hands be 
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ENGINEERS 


CLIP THIS SCHED 
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Computer—Contro/s — Components 


Design—Development— Manufacturing 

You can be assured of ideal working conditions at well located Librascope. Why? 
Because of the physical plant: air-conditioned, ultra-modern; the location: at the 
edge of the foothills; near Los Angeles, Hollywood and the pleasant residential family 


areas of Burbank, Glendale, Pasadena. 


A company with highest professional and technical standards. If you are an M.E. or 
E.E., mathematician or physicist, interested in Analog or Digital Computers + Logical 
Design * instrumentation * Servo Mechanisms « Electro-mechanical * Systems 
¢ Transistor Applications * Controls for commercial and Military Equipment, you're 
invited to investigate the opportunities at Librascope which has just held its 20th 
Anniversary—a sound, stable organization growing with automation. Write Glen 


Seltzer, Employment Manager. 
LIBRASCOPE, 
INCORPORATED 

808 Western Ave. 
Glendale, Calif 








Aerodynamic Stability and Control 
Group Leader for advanced guided 
missile programs. To be responsi- 
ble for complete project analyses, 
test programs, proposals, analysis 
methods and design studies. M. S. 
desired. 7 to 10 years progressive 
aeronautical engineering experience 
with 4 to 5 years in stability and 
control field. 


Aerodynamic Propulsion Design Spe- 
cialist—to be responsible for proj- 
ect analyses, test programs, propo- 
sals, analysis methods and design 
studies on advanced guided missile 
programs. B. S. with M. S. desired. 
4 to 10 years applicable aircraft or 
missile experience with three years 
in propulsion. 


If interested, send resume to: 


Supervisor of Engineering Employment, 
Dept. A-27, 


BELL AIRCRAFT CORPORATION 


P. O. Box 1, Buffalo 5, New York 





| iprascope | om 


under ideal 
conditions at 


LIBRASCOPE uses 
the engineering 
project team 
method 





aa Write today for this 
interesting booklet 
about Librascope. 








LINK YOUR CAREER TO TOMORROW 


climate: 


For career men it is almost impossible to 
tell where mental climate leaves off 

and physical climate begins. Like the Moebius 
strip, properly joined, they present a 
single-sided situation that is most benign. 
At Link Aviation the climate is ideal . . . 
Pioneers of flight simulation, Link’s modern 
electronic laboratories now bracket 

our continent. The facilities in Binghamton, 
New York, have been supplemented by 

the energetic Research & Development 
Laboratories at Palo Alto, California. 

At both places, primary consideration was 
given to the importance of climate to 


you...the very engineer we now seek. 














The mental climate at Link Aviation, 
Inc., is ideal for your growth. Its facili- 
ties, its attitude, its personnel provide 
a congenial, purposeful atmosphere. 

The physical climate furnishes you 
with the maximum in comfortable sub- . 
urban living. And you have your choice 
between the full-seasoned stiraulation of 
Binghamton in upstate New York, orthe 
temperate California living in Palo Alto. 

The climate of learning is here, too. If 
you are the man we want, you will never 
claim that your education is finished. 
Link Aviation does more than give lip 
service to this concept. As a participant 
in the Honors Cooperative Programs at 
outstanding universities, you can ad- 
vance your education by attending regu- 
lar classes withtime and tuition provided 
by Link. 

In addition to providing you with the 
ideal climates, Link also assures you 
that your material benefits will be com- 
mensurate with today’s most enlightened 
practices; good pay, ample vacations, 
hospital, health and retirement benefits. 

If this entire work-live-study setup at 
Link sums up the ideal you have estab- 
lished in your mind, we urge you to re- 
spond immediately. 


Write: 

Mr. Ken Viall 

Link Aviation, Inc., Dept. P-3 
Binghamton, New York 

Or: 

Mr. Joe Larko 

Link Aviation, Inc., Dept. P-3 
P.O. Box 1313 


Link Aviation, Inc. Binghamton, New York Palo Alto, California 





The exciting 500 mph Caravelle— 
the only twin turbojet airliner 
flying in the free world today. 





THE ONLY OIL APPROVED FOR THE 
_WORLD’S MOST ADVANCED TURBINE E AIRLINERS! 


‘ESSO AVIATION TURBO OIL 35. sm 


ESSO AVIATION TURBO OIL 35—the one engine oil for these 
modern aircraft of today and tomorrow: 


Anticipating by many years the need for an entirely new 
synthetic lubricant, Esso researchers, working in close 
association with the British Ministry of Supply and en- POWERED BY 
gine designers and builders, produced Esso Aviation Vickers Viscount Rolls-Royce Dart 


Turbo Oil 35—a synthetic oil that met and exceeded Sud-Aviation Caravelle Rolls-Royce Avon 
Bristol Britannia 300 Series Bristol Proteus 755 


turbojet engines. Fokker / Fairchild F-27 Rolls-Royce Dart 
. DeHoavilland Comet IV Rolls-Royce Avon 


the stringent lubrication requirements of turboprop and 


The development of this product is a typical example = Boeing 707* Rolls-Royce Conway 
Douglas DC-8* Rolls-Royce Conway 


a 


*Esso Aviation Turbo Oil 15, a lighter viscosity grade, is recommended by Pratt & AVIATION PRODUCTS 


Whitney Aircraft for the JT-3 and JT-4 engine models which have been selected by many 
airlines to power their 707 and DC-8 aircraft. 


of Esso's continuing leadership in turbojet lubrication. 


8 OUT OF EVERY 10 OF THE WORLD’S INTERNATIONAL AIRLINES USE is 





fore servicing an aircraft to determine if the 
fluid is contaminated. 


FINDINGS 


On the basis of all available evidence the 
Board finds that: 

1. The carrier, the aircraft and the crew 
were ‘currently certificated. 

2. The gross load of the aircraft was un- 
der the allowable gross weight. 

3. A wet takeoff (i.e., the ADI switches 
were actuated) was made in accordance with 
FTL operations manual. 

4. The fluid in the aircraft’s ADI tanks 
consisted of 55% methanol-water (correct 
ADI fluid) and 45% ethylene glycol. 

5. The use of this mixture for takeoff 
caused a nearly immediate loss of power in 
all engines and precipitated the forced land- 
ing. 

6. The ADI fluid used to 


service cart 


service N 34953 was mistakenly filled, by a 
mechanic, with ethylene glycol. 

7. The cart was serviced at a common un- 
covered storage area where drums contain- 
ing glycol, ADI fluid, and other liquids were 
intermingled. 

° 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was the loss of power 
on all engines immediately after a wet take- 
off due to (A) contamination of ADI fluid 
resulting from (B) mechanic’s mistake in 
replenishing ADI supply cart with ethylene 
glycol (de-icing fluid), and (C) inadequate 
supervision of storage facilities. 

By the Civil Aeronautics Board 

James R. Durfee 
Chan Gurney 
Harmar D. Denny 
G. Joseph Minetti 
Louis J. Hector 


SUPPLEMENTAL DATA 


Personnel of the New York office of the 
Civil Aeronautics Board heard and observed 
the takeoff of N 34953 over their building. 
\n investigation was immediately initiated 
in accordance with the provisions of Section 
702 (a) (2) of the Civil Aeronautics Act 
of 1938, as amended. Depositions, ordered 
by the Board, were taken at New York In- 
ternational Airport on July 10 and 17, 1957. 


AIR CARRIER 


Flying Tiger Line, Inc., is a Delaware 
corporation with its principal offices at Bur- 
bank, Calif. The corporation operates as an 
air carrier under a certificate of public con 
venience and necessity issued by the Civil 
Aeronautics Board and an air carrier operat- 
ing certificate issued by the Civil Aeronautics 
Administration. These certificates authorize 
the carrier to engage in air transportation 
between various points in the United States 
and foreign countries. The subject flight 
was under a military contract Air Force 
33/600/ 34320. } 


FLIGHT PERSONNEL 


Capt. Gregory P. Thomas, age 43, was 
employed as a pilot by Flying Tiger Line in 
1950. He held an airman certificate with 
airline transport rating and type ratings on 
DC-3, DC-4, DC-6, DC-7, C-46, and Con- 
stellation aircraft. He had, according to rec- 
ords, a total of 13,000 pilot hr. of which 
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300 were acquired in DC-6 aircraft. His 
last six-months proficiency check was on 
Feb. 10, 1957. 

Copilot William H. Seamans, age 42, 
was employed by Flying Tiger Line in 1952. 
He held an airman certificate with airline 
transport rating and type ratings on DC-4 
and C-46 aircraft. He had, according to 
company records, a total pilot time of 
14,000 hr., of which 80 hr. were acquired 
in DC-6 aircraft. His last six-months’ pro- 
ficiency check was on June 7, 1957. 

Flight Engineer B. J. Palamar, age 30, 
was employed by Flying Tiger Line in 1956. 
He held an airman certificate with rating of 
flight engineer and had a total flying time, 
according to company records, of 750 hr., 
of which 500 were acquired in DC-6 air 
craft. His last flight engineer proficiency 


check was on March 28, 1957. 


THE AIRCRAFT 


Douglas DC-6A, N 34953, serial number 
44677, was manufactured Nov. 18, 1954 
It was owned by the Main-Elford Corp. and 
leased to Flying Tiger Line, Inc. Total time 
on the aircraft was 9,922 hr., with 38 hr 
since maintenance operations No. 5. The 
aircraft was equipped with four Pratt and 
Whitney CB-17 engines and four Hamilton 
Standard model 43E60-375 propellers, blade 
model 6895E-8. Total time on the four en 
gines was between 5,843 and 9,102 hr., and 
between 271 and 1,020 hr. since last over 
haul. 

Total time on the four propellers was 
between 661 and 15,479 hr., and 459 and 
2,462 hr. since last overhaul or new 











THE 


... has a lot to do with the cost of 
an engine overhaul . and its 
quality. If he uses nut runners, the 
cost goes down. If he uses nut run- 
ners on precision jobs, the cost goes 
further down—and the quality 
with it. 
It still requires work, skill and 
integrity to properly overhaul an 
| engine. Airwork uses nut runners 
to start the job . . . torqued wrenches 
to finish it. Cylinder hold down 
| nuts are hand torqued, backed off 
and re-torqued to make sure an 


Airwork 


cCcORPORATIOOWN 
Miliville, New Jersey 





WAY OF A MAN WITH A NUT 


accurate “‘value’’ has been obtained. 

Airwork’s philosophy of overhaul 
constantly balances time savings 
against the ultimate effect on 
engine-hour operating cost. This 
philosophy is an insurance policy, 
working in your favor. 

More than 300 large corporation 
fleets find it easy to justify Airwork 
overhauls on a total operating cost 
basis. Contact your nearest Airwork 
branch office for full information. 
See the Yellow Pages for telephone 
number. 


BRANCHES IN: 
WASHINGTON 


NEWARK «+ MIAMI + ATLANTA 


CLEVELAND 





SRPEP THT IM PASSENGER FEATURES 


THE BOEING 707 STRATOLINER (above) is designed for me- PASSENGERS WILL RELAX inluxuriously 
dium to long-range routes; the 707 Intercontinental, for over- comfortable cantilevered chairs that provide 
ocean routes, and the 720 for short-to-medium range routes. All unobstructed leg room. Built-in opaque win- 
will bring unprecedented passenger comfort to the world’s airlanes. dow shades will cut any undesirable glare. 


GALLEYS ARE LOCATED both forward IN SPACIOUS 707 AND 720 CABINS, passengers will enjoy a 

and aft for efficient, flexible food service for _ ride totally free of fatigue-inducing vibration. At night, ovalled 

up to 189 passengers. On ground, galleys are dome lights create the illusion of star-flecked sky. Windows—twice 

quickly serviced through special hatches. as many per seat row as in conventional airliners—provide unob- 
structed view even from aisle seats. Overhead passenger service 
units contain reading lights, call buttons, individual speakers. Ven- 
tilation system changes air rapidly without draft. Movable bulk- 
heads and seats set in tracks can be changed to any combination 
of 4, 5 or 6-abreast seating to meet all competitive situations. 


707 AND 720 CABINS provide for club-like lounges forward and 
aft. They can be replaced by additional seating. Boeing jetliners 
combine passenger-pleasing luxury with economical flight and main- 
tenance features that add up to profitable operations for airlines. 


SSO EMR Ms 


Family of jet airliners 


These airlines already have ordered models of the Boeing family of jetliners: 
AIR FRANCE « AIR INDIA ¢ AMERICAN ¢ B.0.A.C. ¢ BRANIFF * CONTINENTAL * CUBANA 
LUFTHANSA * PAN AMERICAN ¢ QANTAS * SABENA ¢ TWA ¢ UNITED © VARIG 





WHO'S WHERE 


(Continued from page 23) 





Honors and Elections 


The U. S. Navy has honored the follow- 
ing executives of Sanders Associates, Inc. 
and Raytheon Manufacturing Co. “for out- 
standing contributions to the National 
Defense in the fields of scientific research 
and development and missile guidance tech- 
nology.” Sanders Associates, Inc.: Royden 
C. Sanders, Jr., president, recipient of the 
Distinguished Public Service Award; Mar- 
tin R. Richmond, executive vice president, 
and William Ralph Mercer, director of re- 
scarch, recipients of Meritorious Public 
Service Citations. Raytheon Manufactur- 
ing Co.; T. C. Wisenbaker, assistant man- 
ager-Missile Systems Division, Thomas L. 
Phillips, manager and chief engineer-Bed- 
ford, Mass., laboratory, and Joseph H. 
Leiper, manager-Oxnard, Calif., laboratory, 
recipients of Meritorious Public Service Ci- 
tations. 


Changes 


Brig. Gen. William L. Rogers, former 
assistant for development planning in the 
office of Deputy Chief of Staff for Develop- 
ment, has replaced Brig. Gen. E. L. Sykes 
as vice commander of the Air Force Mis- 
sile Test Center, Fla. 

Col. Benjamin S. Mesick (USA, ret.), 
assistant to the president, Grand Central 
Rocket Co., Redlands, Calif. 

George H. Hauser, assistant to the presi- 
dent, Republic Aviation Corp., Farming- 
dale, N. Y. 

Richard L. Spaulding, assistant to the 
president, Babb Company, Inc., New York, 
N. ¥. 

W. A. Carr, director of sales-Eastern Re- 
gion, American Airlines, Inc. 

Paul Yavorsky, technical director, Zir 
conium Corporation of America, Solon, 
Ohio. 

Sidney Stark, operations manager for the 
Pershing missile, the Martin Co.’s Orlando, 
Fla., guided missile and electronics center; 
Dr. Henry M. Watts, chief engineer. 

Kenneth M. Lord, director of engineering, 
Electronics Division, Stromberg-Carlson, 
Rochester, N. Y. 

R. W. Young, general manager, and H. H. 
Michaels, assistant general manager, Reac- 
tion Motors Division of Thiokol Chemical 
Corp., Denville, N. J. Also: J. W. Anto- 
nides, director of the X-15 program and 
assistant to the general manager; D. 
Eaton, director of marketing; D. F. Floris, 
director of engineering; F. D. Pfopenhauser, 
director of production; Dr. E. H. Seymour, 
director of research. 

T. R. Pierpoint, manager-military pro- 
grams, and Bruce McKay, manager-general 
products, Government Operations Division, 
Vertol Aircraft Corp., Morton, Pa. 

John T. Bailey, chief design engineer, 
Vitro Engineering Co., division of Vitro 
Corp. of America, New York, N. Y. Also. 
Robert W. Dillon, West Coast sales repre- 
sentative, Vitro’s weapon systems group. 

Dr. Louis Malter, director of central re 
search, Varian Associates, Palo Alto, Calif. 


AVIATION WEEK, May 19, 1958 





Research and Development 
Engineers and Physicists 
Specializing in Servos, Circuits, 
Microwaves, Transistors, Computers 


Make the most of your experience 


Work on advanced projects such as airborne 
radar, analysis and development of circuits for 
advanced radar systems; electronic analog com- 
puters and general purpose digital computers; 
checkout and test equipment; bombing navigation 
systems; inertial guidance; analytical studies asso- 
ciated with new electro-mechanical systems. 


Also positions for: engineering handbook writers; 
computer programmers; standards hardware parts 
designer with strong background in fasteners; re- 
search engineer to plan and execute research pro- 
gram involving inorganic materials in electronic 
equipment and to perform chemical analysis of 
materials; senior estimators for manufacturing cost 


analysis proposals. 


Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical servo 
systems—plus a complete flight test section and 
specialized engineering and production facilities. 


Send resume to: 
Mr. B. E. Brunetti 
Autonetics, 9150 E. Imperial Highway 
Downey, California 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
NERVE CENTER OF THE NEW INDUSTRIAL ERA 








ADDRESS BOX NO. REPLIES TO: Bow No, 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post &t. 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—execu- 
tive, management, technical, selling, office, skilled, manual, etc. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selting Opportunities Wanted Employment Services 
Part Time Werk Selling Opportunities Offered Labor Bureaus 
DISPLAYED ———RATES——_— UNDISPLAYED 
The advertising rate is $45.00 per inch for all adver- $2.70 per ne, Ys 3 tines. ws re advance 
payment count 5 average words as 


tising appearing on other t ® contract basis. 
Frequency rates quoted on requ 





Commerce Consultant y 
York State Department of Gorsmnaree. Salary 
Range $8750 to $10,520. Civil Service ex- 
a4 ~_ yo be held [SF 1958. — 
An Advertising inch is measured %” vertic: omase oO partment o iv rvice, ny 

column—2 columns—3@ inches ¥. — ey of 1m wf full payment is made in advance 1, New York before May 23 for detailed 
Subtest > dower Coanieten Net Boincng mg: @ insertions. at announcement and application fc forms. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N. Y. 





on 
bell helicopters. Both domestic and foreign 
assignments. Helicopter Surveys, Inc., P. O. 
Box 186, Sta. B., Bakersfield, Cal if. 








Mid-west local service airtines” needs top 
flight management personnel. Must be fa- 
miliar with all phases airline operation. This 
position has excellent future for right man. 
P-8009, Aviation Wee 








POSITIONS WANTED — 


Graduate Chemist. Thirteen years ‘experience 
conducting, planning, and directing develop- 
ment and applied research on aircraft and 
automotive petroleum and synthetic oils, hy- 
draulic fluids, gasoline, jet fuel, and on 
physical and chemical evaluation techniques. 
Age 34. Married. Two children. Prefer West 
Coast location. PW-7916, Aviation Week. 


FLUTTER & VIBRATION 
ANALYST 


Senior Pesition With General Electric 


Several years experience in vibration analysis of turbo 
machinery assemblies — plus a strong background in funda- 
mental concepts and applications in this field — are essential 
for this advanced assignment. M.S. desirable. 

The work concerns the development of nuclear power 
systems for aircraft at General Electric. It deals specifically 
with high-temperature reactor core components. 

Engineers who have contributed to the pioneering effort 
to achieve nuclear powered flight will find themselves in the 
forefront of their profession. 

Is Nuclear Experience Necessary? No. In-plant courses 
and graduate study —on full tuition refund basis — provide 
essential nuclear theory and technology. 


Publication of technical papers is encouraged 


ATR Pilet, Lodester, DC-3, Twin-Beech, 6000 
hrs sched. air-carrier, USAF, and recently 
Executive. No accidents No Violations. Cal- 
lege Educ. in Engrg; Mechanical exper. 
Excel. References, 37, Family. Resume on 
request. PW-7972, Aviation Week. 


FOR SALE 


For sale, 2 1956 310’s, low A&E time-com- 
pletely equipped, including auto-pilot, etc, 
beautiful condition. Call North Atlantic Air- 
ways, Beverly, Mass.—Walker 2-6536. 


Communications acturer has 
surplus inventories of new prime quality 
electronic components for sale at attractive 
prices. Write FS-7946, Aviation | Week. 


or Sale A-26 Remanufactured i 1953 
1800 hrs total time Airframe 360 hrs SMOH 
R. E. 75 hrs SMOH L. E. Two tone green & 
white exterior, brown & tans interior A-12 
auto-pilot complete Dual Collins omni & 
17L xmtn 360 channel collins communica- 
tions Collins glide slope Bendix MKR isola- 
tion Amplifiers & speakers 10 channel MHF 
transceiver. Spare engine completely built 
up for quick change many other spares. 
Price complete $168,500.00. Mi 4-5366, Reg. 
Robbins, Municipal Airport, Houston, Tex. 











Location: Cincinnati, Ohio, known both as an engineering 
center and a fine place to live. Excellent housing available. 


Please write in confidence stating salary requirements to: 
Mr. P. W. Christos 


AIRCRAFT NUCLEAR PROPULSION DEPT. 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 





Your inquiry 


will have 


Special value . . 


Div. 58-WT. P. O. Box 132 





If you mention this magazine, 
when writing advertisers. Natur- 
ally, the publisher will appreciate 
it... but. more important, it will 
identify you as one of the men the 


USE NATIONAL CLASSIFIED ADVERTISING 


for bringing business needs or opportunities to the attention of men associated in adminis- 
trative, executive, management, sales and responsible technical, engineering and operating 
capacities with the industries served by McGraw-Hill publications. For advertising rates 
or other information write: advertisers wants to each with this 


Classified Advertising Division message . . . and help to make 


McGraw-Hill Publishing Co., Inc. adie mF oh 


you as a reader. 
330 West 42nd Street New York 36, New York 
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EMPLOYMENT OPPORTUNITIES 





Engineers - Physicists « Mathematicians 


ite 40) 8 


“ 
a 


CAN OFFER ABILITY- Lm 


s 


SYLVANIA WILL OFFER Lge 


We recognize 
that an overly 
formalized organization — 
with inflexible channels of protocol 
—can quench the professional enthusiasm of 

even the most able engineers and scientists. 


OPPORTUNITY 


A company must offer its men a suitable environment in which 
to exercise their innate talents. 


Here at Sylvania we believe we offer this kind of opportunity. Added to this are 
assignments that provide incentive for your best thinking. 


Our projects include R & D on a diversity of electronic systems and 
equipment. Two major programs are PLATO—the anti-missile mis- 





Research Engineers: New 
systems techniques & ap- 
plications in operations 
research, analysis & ap- 
plied physics. 


Sr. Project Engineers: Eval- 
uate project require- 
ments; determine respon- 
sibility; schedules; bud- 
gets; technical negotia- 
tions with customer. 


Sr. Computer Engineers: 
Transistorized digital de- 
sigr, magnetic core mem- 
ory and input-output 
systems. Experience re- 
quired in digital compu- 
tation & data processing, 
prototype design,systems 
& evaluation testing. 
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sile, for which Sylvania is Weapons Systems Manager—and a 
multi-million dollar subcontract for the development of a 
super-radar system to detect ICBMs. 


Opportunities are now open to work in advanced areas 


Sr. Reliability Engineer: Act 
as consultant on reliabil- 
ity problems (components 
and equipment). Estab- 
lish specifications. Set up 
procedures. 


Missile — Analysis 
Group Leaders: Radar and 
antenna system prelim- 
inary design. 


Missile System Development 
Group Leaders: Low noise 
receivers, pulse transmit- 
ters, broad band tech- 
niques, antenna arrays, 
phase measurement and 
other instrumentation. 


Sr. Transistor Engineers: 
Circuitry, systems, and 
hardware. 





Sr. Microwave Engineer: 
Development of crystal 
mixers, detectors, filters, 
transmission line coup- 
lers, harmonic generators 
and special transmission 
circuits. 


Sr.Aerodynamicist: Perform 
theoretical studies in mis- 
sile aerodynamics, boun- 
dary layer heat transfer, 
missile kinematics, aero- 
elasticity. 


Sr. Mechanical Engineers: 
Design and packaging 
airborne and ground elec- 
tronic and electromechan- 
ical equipment. 5-10 years 
pertinent exp. required. 


with Sylvania. Your inquiries will be welcomed. 


Send your resume to 
Erling Mostue 


Interview and relocation 
expenses paid by Sylvania 
Inquiries will be answered 
within two weeks. Conven- 
tent Saturday interviews 


arranged. 





WALTHAM LABORATORIES 
ELECTRONIC SYSTEMS DIVISION 


¥ SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC 
100 First Ave., Waltham, Mass. 





EMPLOYMENT OPPORTUNITIES 


~ 


Electron micrograph of titanium alloy sample magnified 10,000 times, showing particles which inhibit plastic flow of matrix material, imparting strength for which metal is known. 


AT EVERY STAGE FROM BASIC RESEARCH TO 
HARDWARE REPUBLIC ENGINEERS & SCIENTISTS REALIZE 
PROFESSIONAL SATISFACTION TACKLING SUPERSONIC 
& UPPER ATMOSPHERE PROBLEMS FOR AIRCRAFT & MISSILES 
The multiplicity of programs in progress at Republic affords engineers and scientists the 
opportunity to express their individual talents in solving today’s and tomorrow’s problems for 


manned and unmanned supersonic and upper atmosphere aircraft and missiles. For over 
25 years, Republic Aviation has been a vital leader in flight with a record of many significant 














firsts in advancing the state of the art. 





A The photomicrograph shown above is just one 
example of the thoroughness with which our research 
and development people explore vital new projects. 
Important positions are open immediately: 


SPECIALISTS — Engineers 
5-7 years experience — BS, MS 


Aeroelasticity— AE. To evaluate interactions of structural 
deformation and aerodynamic loading and their effects on 
structural design and stability and control of airplane or 
missile. Preliminary investigations on flutter requirements. 


Propulsion Systems — Requires strong theoretical background 
in order to evaluate new propulsion systems for specific 
applications. Also responsible for general power plant and 
ejector performance analyses, formulation of engine con- 
trol requirements. 


Heat Transfer — AE or ME. Heavy experience in heat trans- 
fer, thermodynamics. To work in area of aerodynamic heat- 
ing of aircraft or missiles and re-entry problems of space 
vehicles. 


Air-Conditioning & Auxiliary Equipment — To establish heat 
load requirements for air-conditioning systems from study of 
functional usage and specific environment uf flight vehicles. 
Supply technical data for the design of the selected system 
and its internal ducting. 


Engine Air-inlet & Exhaust — AE, ME. Experience in analysis 
of internal and external aerodynamics at supersonic speeds. 
Responsible for coordinating inlet design with airframe and 


engine configuration. 


SPECIALISTS — Engineers — Physicists — Mathematicians 
7-10 years experience — BS, MS or PhD 


Operational Analysis — Reconnaissance & detection systems. MS with 
broad background missile or aircraft field (electronics, vehicle 
performance, armaments, structures or applied mathematics) . 


Operational Analysis — Reconnaissance & detection systems. MS. 
Requires extensive knowledge of probability & game theory. 


Operational Analysis — Ar t systems. (Advanced bombers) 
BS with 4-5 years relative experience. Understand current arma- 
ment principles and damage criteria. 


Guidance Systems — EE or Physics background in design and anal- 
ysis of inertial navigation systems. 





Reconnaissance Systems — MS, Physics. Application of optics and 
infra-red techniques. 


Theoretical Fluid Dynamics — AE or Physics, MS or PhD. To conduct 
basic research in fluid dynamics related to hypervelocities of flight 
in rarefied atmosphere at orbital speeds. Requires strong aero- 
nautics, understanding kinetic theory of gases applied to field, 
Reynolds number and dissociation effects. 


Aerodynamics Development — AE. To perform parametric studies in 
preliminary design stage of aircraft, missile or space ship projects. 
Needs imaginative cast of mind plus solid background in propul- 
sion, aerodynamics, stability and control, trajectory and wind tun- 
nel testing. 

Air Load Design Requirements — AE. To visualize and select critical 
design conditions essential in estimating air pressure distribution 
on various components of aircraft or missiles. 


Send complete resume, in confidence, to: 
Mr. Georce R. HICKMAN 
Engineering Employment Manager 


STEP EIESALaAG AVIATION 


Farmingdale, Long Island, New York 
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EMPLOYMENT OPPORTUNITIES 


General Electric 
Announces Opportunities 
in Area of 


BALLISTIC MISSILE 
DEFENSE ENVIRONMENTS 


Wide Diversity of Positions Include D&D on Long-Range Surveillance Radar 


These openings are with the Missile Detection Systems Section of 
G. E., designer and producer of what are believed to be the most 
powerful long-range radar detection systems in the world. 


Current programs involve work on still more advanced systems 
—among them Ballistic Missile Early Warning Surveillance and 
other super radar systems to detect ICBMs as they rise over the 
horizon at distances up to several thousands of miles. 


No technical area makes greater demands on the scientific skills 
and creative imagination of the engineer than Ballistic Missile 
Defense Environments. 


Openings for Openings for engineers with 
engineers with 4-10, 
or more, years’ experience in: 
experience in: 

Antenna Design & Development 
SYSTEMS “"— rs 2 
DEVELOPMENT & RF P Development 
Radar Systems UHF & M/Wave Receiver Development 


Development Video Display Development 


Systems Analysis Data Reduction Equipment Design 
Data Analysis & Development 


Electronic Transistor Applications 


Countermeasures 
Systems Structural Design 


Computer Programmers Computer Applications 





Qualified engineers will be invited to visit the Missile Detection Systems Section 
and judge at first hand the unusual opportunities offered for professional growth 
—and the excellent living conditions in-and-around Syracuse, New York. Please 
write in confidence to: Mr. James P. Kinsella, Div. 58WT 


MISSILE DETECTION SYSTEMS SECTION 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 








OPPORTUNITY 


with a FUTURE! 
For 


holding Engineering Degree 
and with strong background 
in the aircraft field—prefer- 
ably in rotary-wing develop- 
ment 





AT GYRODYNE! 


# 


ELECTRONICS DIVISION: 


P ELECTRONICS ENGINEERS 


For Helicopter Drone System 
Development 









Immediate openings for gi s and 
scientists with broad experience in ro- 
tary-wing,. fixed-wing or missile automa- 
tic stabilization and remote control sys- 
tem analysis and development. Heli- 
copter drone experience preferred. 








HELICOPTER DIVISION: 


> STRUCTURES ENGINEERS 

» WEIGHTS ENGINEERS 

» FLIGHT TEST ENGINEERS 

» TRANSMISSION ENGINEERS 

> AERODYNAMICISTS 

» INSTRUMENTATION ENGINEERS 


> DESIGNERS - DRAFTSMEN 
also 


» HELICOPTER TEST PILOTS 












Replies held in strict confidence. Send com- 
plete resume or call Mr. P. J. Bainbridge. 


GYRODYNE 
COMPANY OF AMERICA, INC. 
St. James, L. L, N. Y. St. James 2-6366 





























STANFORD 


OPERATIONS ANALYSTS 


Opportunities in the 


Cost and Availability of In- 
dustrial Items with Emphasis 
on Industrial and Admini- 
strative Lead Time 


Correlated Analysis of Costs 
and Scheduling 


Write la... 


MENLO PARK, CALIFORNIA 


PROFESSIONAL EMPLOYMENT MANAGER 
STANFORD RESEARCH INSTITUTE 





RESEARCH 


Was Professional Opportunities tn 
Applied Research Defense Studies for 


INSTITUTE 


INDUSTRIAL ENGINEERS 


r The continuing growth of activities at 
_ SRI offers excellent opportunities for 

qualified professional personnel with 
& BS in EE, ME or Industrial | 
a Engineering 


MBA or MS in Industrial 
Engineering 


with ot least 5 years of industria! or 


SEARCHLIGHT SECTION 


OPPORTUNITIES 


BUSINESS 





DISPLAYED RATE: 
The advertising rate is $31.00 per inch for all 
advertising appearing on other than a contract 
basis. Contract rotes on request. 
AN ADVERTISING INCH is measured 7 inch verti- 
cally on one column, 3 columns—30 inches—to a 


page. 
EQUIPMENT WANTED or FOR SALE ADVERTISE- 
MENTS acceptable only in Displayed Style. 


EQUIPMENT 





USED or RESALE 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines. To figure advance 
payment count 5 average words as a line 


PROPOSALS, $1.80 a line an insertion. 


BOX NUMBERS count as one line additional in 
undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N.Y 











THE 


SHMOVINE 
Carpet. 


AIRCRAFT-PAINTING 
ws 


O’HARE FIELD CHICAGO 





FOR SALE 


(OR LEASE) 
BY OWNERS 


DC-4B or E 
C-46F or A 


SPECIAL—C46A $47,500 
TOTAL TIME 2400 HOURS 
SINCE NEW—FLYABLE 
INTERNATIONAL AIRCRAFT MAINTENANCE CO. 
Lockheed Air Terminal 
Burbank, Calif. 


Hangar 3 
Thornwall 26164 Cable: Interair Stanley 75378 








FOR LEASE 
C-46F FREIGHTER 


New conversion, 48,000 tbs. tow time aircraft and 
engines. Will tease for either short or tong term 
very reasonable. 


FARRAR AVIATION 


325 W. Main St., Ontario, California 











Phone YUkon 6-6746 


FOR SALE, LEASE, LEASE-PURCHASE 
28 DC4’s, 7 DC6’s, 33 DC7 & 7B’s, 17 
Constellations +749's, 28 Boeing 377 Strat- 
ocruisers. 

Can arrange long term financing and trades. 
FRANK AMBROSE AVIATION COMPANY, Inc. 
P. 0. Box 18! Miami Int'l. Airport 

Miami 48, Florida 
Ph: TUxedo 8-2464 Cable: Airambrose 
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SEARCHLIGHT SECTION 











FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Costad 
The McGraw-Hill 
Offtce _, ou. 


ATLANTA, 3— 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
J. POWELL 


BOSTON, 16—350 Park Square 
HUbbard 2-7160 
J. WARTH 


CHICAGO, 11—520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 


CINCINNATI, 37—2005 Seymour Ave. 
’ ELmbhurst 1-4150 
X. ROBERTS 


CLEVELAND, 13— 
1164 Illuminating Bidg. 
55 Public Square 
SUperior 1-7000 
W. SULLIVAN 


DALLAS, 1—1712 Commerce St., 
Vaughn Bidg. 
Riverside 7-5117 
G. JONES 


DETROIT, 26—856 Penobscot Bidg. 
WOodward 2-1793 
J. GRANT 


LOS ANGELES, 17—1125 W. 6 St. 
MAdison 6-9351 
R. YOCOM 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 


R. LAWLESS 


PHILADELPHIA, 3— 
Six Penn Center Plaza 
LOcust 8-4330 


H. BOZARTH 
R. EDSALL 


$7. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 
F. HOLLAND 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 
W. WOOLSTON 


FOR SALE, 
TRADE, LEASE 
DOUGLAS DC-3 


since 
overhaul, full air- 
line radio & 
instruments. 
Available for im- 

te delivery. Liberal finance terms 
available & options to purchase on 
lease, crediting lease payments to pur- 
chase price. For complete details, tele 
phone: 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
A. J. Ming Wabash 5-3000 














DC-3 AIRCRAFT 


Airline operated, progressively maintained 
fully equipped, excellent condition. Heavy 
geor, Prott & Whitney -92, full radio, 
galley 21 seats, standard entrance, bag- 
gage-master door, full anti-ice and de-icer, 
Janitrol heat. 


PRICED TO SELL! 
LUND AVIATION (CANADA) LTD. 
MONTREAL AIRPORT, P. Q. 
MElrose 1-3519 


OPPORTUNITY 
AT 


CONVAIR FIELD 


Allentown, Pa. 


This field, ideally located 
within the city, has 2 concrete 
runways —3950' and 3400’, 
approx 350 acres and is 
available to a qualified base 
operator. Excellent potential 
for business aircraft sales and 
service in this growing area 
with the city population over 
115,000 

WRITE TODAY FOR COMPLETE DETAILS 


CITY CLERK 
CITY HALL, ALLENTOWN, PA. 




















Immediate Delivery 
We stock, overhaul, and install 
PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —94 —202, —5, —72 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 


6-Place . . . Completely equipped. 


Executive .. . Zero SOH. 


GRUMMAN MALLARD 


630 Hours TT .. . 130 Hours SOH Airframe 
and engines. 


TWIN BEECH SUPER 18 


Zero SOH Airframe and engines. 


AERO COMMANDER 560E 
1957 7-Place . . . 125 Hours TT. 
WELSCH AVIATION CO. 


60 E. 42nd St. NEW YORK 17, N.Y 
MUrroyhill 7-5884 














Deal Directly §-51 


With Owne: 
CAA pd me sw SIKORSKY 
HELICOPTERS 


ly licensed four 
place Sikorsky 
8-51 helicopters. 
For the first time 
we now can offer 
a substantial 
quantity of heli- 
copters individu- 
ally or as a lot 
backed with spare 
arts for an extensive helicopter operation 
-xeellent performance attractively 
priced in an overhauled or as is condition, 
whichever desired. For a fleet operator a 
complete package with quantity discount. 


Dealers protected. 
Wabash 5-3000 
COMPANY 























Your inquiry 
will have Special Value 


If you tion this , when writing 
advertisers. Naturally, the ‘publisher will 
appreciate it . .. but, more important, it 
ih Shediie din en. anh, oh th tan te 
advertiser wants to reach with this message 

. . and help to make possible enlarged 
future service to you as a reader. 








FOR SALE 
DC-4’s 


B & E Models 
Fully Convertible 
Overseas & Domestic 
Financing Available 


United States Overseas Airlines Inc. 


Chrysler Bldg., New York, N. Y. 


Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
TWX NY 1.3486 

















AN FITTINGS & HARDWARE 
Stainiess, Aluminum, Brass, Steel 
All sizes—immediate delivery from world’s ltarg- 
es shelf stock. Buy direct from .—34 1" 
service. Send for free wall 
chars showing complete tine of AN & MS fittings 
hardware. We alse machine parts 
, ~- - ®, ‘snd stock AN & MS fergiogs, 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 
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The ORGANIZATION and RETRIEVAL 
of INFORMATION 


The organization and retrieval of large volumes of 
diverse types of information is rapidly becoming one 
of today’s more serious problems. Major areas where 
the problem exists include business and industry, the 
military, the government, and the scientific and engi- 
neering community itself. 


In its simpler forms, the problem may involve, for 
example, the automatic handling and analysis of busi- 
ness data such as payrolls, sales and manufacturing 
figures, insurance premiums, and other essentially sta- 
tistical data. At the other extreme are certain complex 
military situations which require the concurrent inter- 
pretation, analysis, and integration on a very short time 
scale of data from a wide variety of sources, including 
field reports, photographs, news reports, estimates of 
industrial activity, and the like. In many of these situa- 
tions, there is the additional requirement to translate 
the information from a foreign language into English. 


The development in recent years of electronic data 
handling equipment is now making possible the 
practical solution of many of these problems. Such 
equipment has the capability to perform arithmetic 
operations, make decisions among alternatives, store 


and retrieve large quantities of information, and at 
high speed automatically perform long, complex 
sequences of operations. 
At Ramo-Wooldridge, work is in progress on advanced 
information handling systems that are characterized 
by large volume and widely different forms of infor- 
mation, short time scales, and a variety of uses and 
users. The scope of the work includes the planning of 
systems and procedures, programming various types of 
data handling equipment, and formulation of require- 
ments for new equipment. Research is also under way 
on the machine translation of foreign languages into 
English. 
Engineers ‘and scientists with experience in the follow- 
ing fields are invited to explore the wide range of open- 
ings now available: 

Systems Engineering 

EDP Systems 

Computer Programming 

Console Design 

Display Development 

High Acuity Optics 

Photo Interpretation 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 
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ACOUSTICAL 
ENGINEERS 


Immediate opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems development 
projects currently in the 
industry. 





He should have a background 
in EE, ME, or Physics, with 
an accent on several years 
experience in acoustics. 


He'll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 
levels. 


There are also challenging 
opportunities for less expe- 
rienced acoustical engineers. 


Write to: Mr. A. E. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 
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LETTERS 





Spitfire Data 


I am compiling all the data on the Super- 
marine Spitfire fighter used by the RAF 
throughout World War II, with the view of 
having it all published in a book at some 
future date. 

However, this famous aircraft also saw 
service with the USAAF in considerable 
numbers, initially with the three “Eagle” 
squadrons of the RAF (later becoming the 
4th Fighter Group, 8th Air Force), and also 
with the 31st and 52nd Fighter Groups in 
North Africa. Also used by the AAF was 
the photo-reconnaissance version, the Mark 
PR. 11, concerning which I have no infor- 
mation except one small = 

Any details on the following would be 
most helpful: 

1. Numbers and types (Mark numbers) 
of Spitfires/Seafires supplied to, or used by 
the USAAF or USN. 

2. Where used, and any operational his- 
tories of individual aircraft, units or person- 
nel involved. 

3. Details of squadron insignia, color 
schemes and serial numbers. 

4. Any photographs or negatives would 
be most welcome and will be treated with 
great care, and returned if required. 

Congratulations on a most excellent mag- 
azine. The article on radar countermeasures 
some months ago (Nov. 18, p. 50 and Nov. 
25, p. 102) was particularly well written and 
most informative. 

Tep Hooton 

34 Minnacote Ave. 
West Hill P. O. 
Ontario, Canada 


Idea Salesmen 


I believe the letters on the “engineering 
shortage” in the Jan. 27 issue of AviaTION 
Weex (p. 122) represent a condition which 
is general throughout the country; spokes- 
men for management say there is an engi- 
neering shortage while most engineers say 
there is not. 

Management believes that most graduate 
engineers do not have the creative, imagina- 
tive and inventive ability which is required 
for the important engineering jobs, while 
most engineers believe they have these abili- 
ties but are continuously being frustrated in 
their attempts to demonstrate them. 

If both sides are being honest, it is obvi- 
ous that engineers do have abilities which 
management is not aware of. Can such a 
thing be? Is it possible that with all the 
money and effort being spent to unearth 
ee talent management has let much 
of it slip through its fingers? 

My answer is yes and my explanation 
follows. 

The product of creative, imaginative, and 
inventive ability is new ideas, but a new 
idea is the hardest thing in the world to sell. 
In addition, the average engineer who has a 
new idea is probably the world’s worst 
salesman. His education and experience 
have taught him to make accurate state- 
ments of fact and to be conservative where 
doubt exists. The salesman, on the other 
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Aviation Week welcomes the opinions 
of its readers on the issues rai in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42 St., New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


hand, is trained to use words to create an 
impression. Accuracy of statement is of no 
concern to him, and doubt is something 
to be counteracted’ by more extravagant 
claims. 

Management ~ have much more ex- 
perience with the salesman type language 
than with the engineering type, so engineers 
are judged by the impression they make 
long idlen they have a chance to demon- 
strate the qualities which make them good 
creative engineers. There is no shortage of 
good engineers, but there probably is a 
shortage of good engineers who are also 
good salesmen. 

Cuartes E. Casap 
General Electric Co. 
Merced, Calif. 


Instructors’ Plight 


Reading Aviation Week editorials has 
given me a complex. Since 1940 I have had 
a smug feeling of superiority when a ground 
soldier would come out with the statement 
that “it is still the infantry that occupies 
and holds a territory.” Now I'm getting 
that “shoe on the other foot’’ feeling. This 
playing underdog to a missile brings out a 
defensive attitude among the flyboys, so 
I'm going to bat for them. 

First a word to the missile men. Get at 
it fellows; firewall your program; now that 
Wilson is gone you only have the Russians’ 
competition to get past. Now to you other 
guys that disperse the tax money, before you 
put the old fire horse out to pasture you 
better keep him fat and healthy until you 
are sure he won’t be needed. Manned air- 
craft will have a big gap to fill for some 
time. 

The Air Force is a big organization. I'll 
just dwell a bit on that least publicized part 
of the training program, the Primary Flying 
School. 

For nearly 20 years I have had first- 
hand association with the men and the 
civilian contract schools that teach our pilots. 
Occasionally it leaks out that these contract 
schools do an excellent job at about one 
third the cost of previous methods. That 
means fewer men are doing the same job 
for less money. 

It means they have done the U.S. a 
great service in military preparation and 
saving the taxpayers money. 

The civilian flight instructor at these 
contract schools flies Air Force aircraft, 
works in conjunction with rated Air Force 
pilots, takes the same physical exams, teaches 
Air Force students (often officers getting 
more pay than their instructor), teaches out 
of Air Force Flight Manuals, undergoes 
constant upgrading and _ standardization, 
works under the pressures of scheduling, bad 


weather and twofold responsibility to the 
contractor and to the Air Force. Yet, he 
does it with ever increasing records of effi- 
ciency and safety. He is a professional man 
doing the job he likes, but like the school 
teacher it hurts him to see the fruits of his 
labors go unrecognized. He sees the pay 
scale of the military and of sundry civilian 
jobs go up all around him. He feels the 
bite of inflation. He remembers men he 
knew who lost their lives in their work, 
others who lost their jobs for any one of the 
many possible reasons, ic. a punctured ear- 
drum, a bad eye or when a whole school 
just closes and leaves him high and dry. The 
civilian instructor is doing difficult work, 
highly frustrating, and often fatiguing to 
the point of breakdown. He is doing a job 
requiring great experience, understanding 
and ability. 

Yet to date the country and the govern- 
ment choose to accept his efforts with little 
acclaim, 

We here at Moore Air Base, Mission. 
Texas, are all eagerly awaiting the accelerated 
T-37 jet program which is being enacted. 
It will again mean stepping into a faster 
aircraft, learning a thousand new details, 
new procedures, methods, high altitude, 
high speeds, much study and upgrading on 
our own time, more stringent physical exams 
and probably more risk. Yet these men are 
a hardy lot and will do the same excellént 
job in the future they are now doing. 

For their personal motivation and for 
those who have put in years of faithful 
service in the past as civilian contract flight 
instructors, it would be nice to know that 
Congress was pulling a bill out of a dusty 
pigeonhole that would at least afford these 
men something equivalent to the G. I. Bill 
of Rights or a service pension. It would be 
nice to know that their wage scale would 
be improved comparative to the job evalua- 
tion, upgrading, type of aircraft and normal 
cost of living increase. 

These men deserve to be championed by 
our congressmen. 

How about it, anybody care to take up 
the bat? 

Date O. Houser 
Element Leader, 
Moore Air Base 
Mission, Texas 


Jato Flight 


Outmoded System 


We appreciate the coverage you have 
given our work on the atomic oxygen recom- 
bination ramjet (AW Feb. 3, p. 29 and 
April 7, p. 65). 

There is a minor error in the latter write 
up: our figure of 10 mg. lift per cm? of lift- 
producing surface at Mach 2 at 100 km. 
altitude is equivalent to 0.02 Ib./sq. ft. not 
0.0002 as you stated. It is undoubtedly true 
that technological progress in this country 
is somewhat impeded by our insistence on 
the use of an outmoded system of weights 
and measures. 

Cart B. KretscuMER 
Astronautics Research Laboratory 
Aerojet-General Corp. 

Azusa, Calif. 
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TOWARD MACH 3 


COMPLETE BENDIX SYSTEM FOR FUEL METERING AND ENGINE CONTROL 


WITH A 


When the pilot swings the lever from 
idle to emergency thrust—or back 
again—things must happen fast in 
the big jets. 

But not too fast! 

For, pouring it on, or cutting back 
faster than the engine can take it, 
spells disaster. The penalties are 
ruinous over-temperatures, Compres- 
sor stall or flame-out. 

When the pilot orders a change 
in thrust, the Bendix* fuel metering 


Bendix tivisiox South Bend, wo. 





and engine control system takes over. 
Fuel feed is automatically computed 
and scheduled. Geometric controls 
such as exhaust nozzle area and inlet 
vane angles are set. Automatically 
and instantly, engine response is 
crowded to the limit—but not 
beyond! 

Matched sets of Bendix com- 
ponents—pressure and temperature 
sensors, electronic amplifiers, fuel 
metering units and engine control 


actuators—work together as a system, 
spanning the length and girth of 
the engine. 

Bendix components, designed and 
engineered together, invariably give 
more efhicient performance than any 
arbitrarily assembled system. 

So, when it comes to fuel metering 
and engine controls, think of a com- 
plete and integrated system. Then 
we suggest you think of Bendix and 
the Bendix Products Division 


*TRADEMARK 
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an eel at 600 m.p.h. 


_..and Reynolds Aluminum takes jet-speed stresses, 
helps give Boeing 707 smooth, quiet flight under all conditions 


Commercial jet flights—as performed by Boeing’s new 707 
jetliners— will be wonderfully easy on the traveler . . . smooth, 
quiet, fast. But jet speeds, high altitudes and temperature 
extremes can be brutally tough on metals. 

This is why so much Reynolds aluminum is used in the 707. 
Aluminum’s high strength-weight ratio enables it to take all 
the stresses of jet flight. The 707 is the most thoroughly flight 
tested aircraft ever to enter commercial jet service; its design 
and construction have been proved in 314 years of test flying. 
Like every major aircraft manufacturer, Boeing calls on 
Feynolds for much of its aluminum. Reynolds unusually large, 
integrated facilities assures the highest quality standards in 
the widest ranges of sizes, shapes, and alloys. 

Write for details on Reynolds engineering and design services, 
and integrated production facilities. Reynolds Metals Company, 
P. O. Box 1800-T-J, Louisville 1, Kentucky. 


For below-mill quantities of AND sections and other aircraft shapes, 
contact our aircraft extrusion distributor, Pioneer Aluminum, Inc., 
5251 West Impericl Highway, Los Angeles 45, California. 

Phone: Cregon 8-7621. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 


Watch Reynolds All-Family Television Program, 
“DISNEYLAND”, ABC-TV. 





